For Reference 


NOT TO BE TAKEN FROM THIS ROOM 


si LIBRIS - 
ne TENS 


For Reference 


THE UNIVERSITY OF ALBERTA 


THE RELATIONSHIP BETWEEN KNOWLEDGE 
OF CORE AND SPECIALIZED VOCABULARY 
by 


JROBERT KEITH JACKSON 


Be THESIS 
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES 
IN “PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE 


OF MASTER OF EDUCATION 


DEPARTMENT OF ELEMENTARY EDUCATION 


EDMONTON, ALBERTA 


AUGUST, 1968 


TASHA 30. YYT2aatT oI 
RTS ues VOSS OFHROROTTAITIe Se 


VR AMNRPENOY- TIUTIATIS Ste OMA BARD Fi 


eles A 
PATONTS TPAUOASS WO YTJUIAT FHT OT GATTIMaUeC 


FIININ ANT AO} 2TMAMAMTIAO I IMT AO THAMITAIUT JATTAAI 4 


MOTTAXUGS 40 AATCAM 30 


ATS ati wo prea 


UNIVERSITY OF ALBERTA 
FACULTY OF GRADUATE STUDIES 
The undersigned certify that they have read, and recommend to 
the Faculty of Graduate Studies for acceptance, a thesis entitled, 
"The Relationship Between Knowledge of Core and Specialized Vocabulary" 
submitted by Robert Keith Jackson, in partial fulfillment of the 


requirements for the Degree of Master of Education. 


ABSTRACT 


The understanding a reader obtains from the printed page is in part 
a function of the number and clarity of concepts the reader has fixed 
through words. Not only must the reader have a sufficient number of verbal 
concepts, but these must be of an abstract nature if they are to be applicable 
to a wide variety of verbal contexts. In order to read in a discipline, the 
student must possess verbal concepts for the words used primarily in the 
discipline as well as for the words used for communication in many disciplines. 
The former are called specialized words while the latter are core words. 
It is the task of the reading program to develop the abstract verbal concepts 
necessary for comprehension of all written material. 

The purpose of this study was to investigate the relationship between 
the knowledge of core and specialized vocabulary of grade six students. 
The sample consisted of two groups of twenty-five subjects each, stratified 
on the basis of achievement in mathematics. Scores from the Lorge-Thorndike 
iMeebiegence lest, =the Calarornia Reading Test, and the Sequential fests 


of Educational Progress, reading section, together with the subject's age 


in months and sex were recorded. A sixty word test of core and specialized 
vocabulary was administered to each subject. The oral responses were 
categorized according to the scale hypothesized by Gerstein. 

Statistical analysis utilizing ‘"'t'!' tests of significance was made for 
the difference between the mean number of definitions in each category for 
core and specialized vocabulary for both groups. Multiple Linear Regression 
models were used to determine whether the variables of intelligence quotient, 


reading test score, age, sex, and group membership contributed significantly 
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to the prediction of the qualitative vocabulary scores of the subjects 
when group membership was held constant. In addition, an analysis of the 
word definition errors and of the logical qualities of the definitions 
was undertaken. 

Significant differences were found to exist between the knowledge 
of core and specialized vocabulary of both groups. Standardized reading 
test score and verbal intelligence quotient were found to be significant 
predictors only of the conceptual and error categories of response to a 
core vocabulary. Sex, age and non-verbal intelligence quotient were not 
found to be significant predictors of the qualitative vocabulary scores. 

The most common types of errors were omission, repetition without 
explanation, andewrongidefinition. An analysis of the logical qualities 
of the definitions failed to reveal significant differences between the 
definitions given by the high and the low groups. 

The results appear to indicate that the knowledge of core and specialized 
vocabulary of grade six students differed significantly in terms of its 
quality. This may indicate that the vocabulary development which took 
place in the reading program was not of such a nature that it readily 
transferred to vocabulary knowledge in other areas not directly studied. 

Implications of the findings appear to indicate the possibility of 
needed revisions in the vocabulary development skills of the reading program 
and the necessity of exploring,the assumption of transferability of reading 


instruction to other reading tasks. 
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CHAPTER I 


THE PROBLEM 


IT. INTRODUCTION 


The curriculum of the elementary school has, in the past decade, 
placed increased emphasis on teaching those concepts that are integral 
to understanding in a discipline. Indicative of this trend was the 
introduction of the new mathematics programs in the elementary 
schools of Alberta approximately ten years ago. During the 1968-69 
school year a new science program will be taught in the elementary 
schools. Each of these programs attempts to teach the child the 
basic concepts that structure the discipline. 

The increased intellectual rigour of the new courses in the 
various disciplines is placing greater demands upon the reading 
ability of the students. Students are required to read widely in a 
variety of resource books which are technical in nature. Reading to 
gather information has become an important part of the ''Discovery'' 
method of teaching. One particular difficulty of the student in 
reading in the disciplines lies in the area of vocabulary knowledge. 
Not only must the student know the meanings of the words that he may 
encounter daily, but also of the words related to the concepts of the 
discipline. Recent research such as that of Jay (1950), Burks and 
Bruce (1955), and Jan-Tausch (1960) has indicated that the understanding 
a reader obtains from the printed page is in part a function of the 


number and clarity of concepts the reader has fixed through words. 


72 ves — ; 
i ot : » _ ’ pri 
7 ) 
4 7 4 
f - 
Oy aad (i me) ~ oe 


abeae tea 1 a 2 Saerbe eran att AB mate i bie a 
ngeiri Sis “Tedd “2 iqeanes = tentt bates Gor 10 ahasivn ; 
ans ew basw zie 7; sui san ise TT pariPlatoen = ni 
yrayransta oWt nF Trey Set imho a td tes 

ed. Bber . ott owe oun 189% wd) v NE reas erens iw 
yrs inane, ait at aniqu’a, ah it fiw ‘pepo are! othe war 7 ane 
6d ‘bE dt Faeel oF ‘elites tie acishors saedh 1 dos? 

eee Os voy Pare sant letadt ath patsductte dered inabeevs 

- at nt 2neni6a wer odd Ao wegin [Ber aah isint bigesonk et =) 
gn tbs Seid Aes cHeeT es ae? 9872 S pase ait Liat acorn = 

Bat yisbrw beer at Bete onB etobui? Lape. anz 7 to alias, 
be eathesa ~ <paEN nt. (seigtos2 1s zn PR. sHOC, oa 
| : hesausieat ai*> ne fash, Hdapnaginit re art one i 
( ar yt snablte ons To >is reriesreri ort ree 3 by a 
oat vanigteae Ne eee ai nh ae ie é ay ; 
- me i : va 


van ot ear th ini ads 40 atningsti eis ana 
ae 


” Ao eraneres tis 02 hopster brow “ods Noe 
* ag -ztit pee) ysl, Ye vote reife | sla 
Rica 
eine way ee ary zor “en isl, 


= Gp 


Reading programs have long been aware of the need to train the 
student so that he is able to read in the disciplines. Inspite of 
this recognition of the problem, instruction has been based largely 
on the basal series. It has been hoped that this instruction would 
have transfer value to other types of neading material. Thus, since 
the reading program is limited by time, teaching for transfer of training 
to other types of reading material is the basis of reading instruction. 

Belief in the transfer of training of the skills required to 
break the code in reading, skills such as the ability to attack a word 
phonetically, would appear to be justified since the nature of the 
stimulus remains relatively constant. However, transfer of training 
for other skills and abilities essential to reading may be less certain. 
In particular, does the training in vocabulary development, the develop- 
ment of verbal concepts, in the reading program enable the child to 
read in the disciplines? 

The vocabulary contained in the reading series, which shall be 
calded|core vocabulary in this’study, is  very.often entirely different 
from the vocabulary contained in the texts in the disciplines, which 
shall be called specialized vocabulary in this study. Indicative 
of this fact is a study by Stauffer (1966) of the vocabulary contained 
in the texts of the reading series and the disciplines at the primary 
level. He examined seven different reading series and three different 
series in three content areas. In the reading series he counted each 
new word used while in the content series he counted every different 
word in each text. A master list was made up for each of the series 


and after analysis Stauffer (1966) concluded: 
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even if a child mastered all the different 

words presented in all of the seven reading 

series he would still need to learn to read 

at least one-half of the words presented in 

the arithmetic series in arithmetic class (p. 144). 

Thus, it would appear that vocabulary development in reading 
class iS unlikely to help the child know the meanings of words in 
the disciplines. If transfer does take place, if the reading program 
is helping the child acquire the vocabulary he needs to read in the 
disciplines, it must be in terms of some sort of ability to acquire 
verbal concepts. Thus, it may be transfer in terms of the nature 
of word knowledge and it would seem reasonable to assume that it would 
be reflected in the quality of the student knowledge of the two 
types of vocabulary, core and specialized. If the quality of the 
knowledge appears to be different it.is possible ‘that the present 
program. of reading instruction is deficient in at least one area 
im equipping the *student to. read in the,disciplines. 

There have been two studies of the relationship between student's 
knowledge of the two types of vocabulary, core and specialized. 
Russell (1954) conducted a study of the development of general and 
specialized vocabularies in grades four to twelve. He administered 
separate multiple-choice tests of general vocabulary as well as social 
studies, science and mathematics vocabularies. He concluded that while 
there was a positive correlation between the test scores achieved on any 
one test and the other three, the results indicated the possibility of 
specific development of the specialized vocabularies. In addition, 
there was some evidence that girls developed specialized vocabularies 


somewhat earlier than boys. He concluded the need for further research 
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on this problem, especially in grades four through six (p. 363). 

Vanderlinde (1962) in an experimental study designed to show the 
effects of direct teaching of arithmetical terms on arithmetic problem 
solving ability, compared the pre- and post- test results of grade five 
subjects on a test of general vocabulary. He found that the direct 
teaching of arithmetical terms improved arithmetic problem solving and 
knowledge of arithmetic concepts, but had no effect upon knowledge of 
general vocabulary. This finding suggests that the transfer of learning 
from one type of vocabulary to another is not automatic and the learning 
of one type of vocabulary may not improve the learning of the other type 
of vocabulary. 

It would appear, therefore, that one important area of vocabulary 
knowledge in the elementary school has not been fully tested or 
investigated, that is, the relationship between children's knowledge 


of core and specialized vocabularies, as they are defined in this study. 
ie PURPOSES OR HE STUD Y, 


The purpose of this study is to investigate the relationship 
between the knowledge of core and specialized vocabulary of grade 
six children in the elementary school. Mathematical terms derived 
from the mathematics textbook series authorized for use in Alberta 
during the 1966-67 school year will be the specialized vocabulary 


investigated. 
Die Wee tN TONS OF TERMS 


For the pur poses of this study, the following definitions will 
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be used. 

Core or General Vocabulary - derived from Lado (1957). A core 
vocabulary contains those words known to almost all members of a culture 
as a result of a commonality of experience. These words are used for 
written communication im many fields of study. 

Specialized Vocabulary - derived from Lado (1957). A specialized 
vocabulary contains those words known to a group within the culture 

as a result of specialized experience. These words are used for 

written communication primarily in one field of study. 

Qualitative Analysis - This term refers toa method of classifying 
definitions given to a stimulus word using the scale hypothesized 

by Gerstein (1949). The responses are placed in one of the three levels 
of correct respomses of in the error category. 

high Achiever anichitreametic = is defined in, this study as a grade six 
student who obtained a percentile rank greater than seventy-five, in 
terms of local norms for a system-wide standardized arithmetic exam. 

Low Achiever in Arithmetic - is defined in this study as a grade six 
student who obtained a percentile rank below twenty-five, in terms of 
local norms for a system-wide standardized arithmetic exam. 


Intelligence Quotient - in this study is the converted score achieved 
by a subject on the Lorge-Thorndike Intelligence Test form A, level 3 
administered in February, 1967. 

Concept - an abstraction in the form of a statable function or rule 
representing the system of identity for a’class or a series of classes 


of objects or events (Hunt, 1962). 
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PW. (HYPOTHESES 


The following null hypotheses are considered: 

1. There is no relationship between the qualitative level 
of the definitions given to core and specialized 
vocabularies by a group of high achievers in mathematics 
and a group of low achievers in mathematics. 

2. There is no relationship between the qualitative level of 
definitions given to specialized vocabulary by a group of 
high achievers in mathematics and a group of low achievers 
in mathematics. 

3. There is no relationship between the qualitative level 
of definitions given to core vocabulary by a group of 
high achievers in reading and a group of low achievers 
in reading. 

4, There is no relationship between the qualitative level 
of definitions given to core or specialized vocabulary 
andol. ws SCOLe. 

5. There is no relationship between the qualitative level 
of definitions given to core or specialized vocabulary and 
SEX. 

6. There is no relationship between the qualitative level of 


definitions given to core or specialized vocabulary and age. 


Vig JQUESTLONS 


In addition, the following questions seem relevant. 


1. What are the types of errors most commonly made in response 
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to core vocabulary? 
2. What are the types of errors most commonly made in response 


to specialized vocabulary? 


VI>. DESIGN OF THE STUDY 


A sample of fifty children was chosen from a grade six population 
in two Edmonton schools. Twenty-five were high achievers in mathematics 
and twenty-five were low achievers in mathematics as defined in this 
study. All students must have been in the new mathematics program at 
least two years. The sample was chosen according to the following 
procedure: 

(1) The results of the most recent standardized arithmetic 

test were taken from the cumulative record card for each child 
ang, when necessary, converted into a percentile score. 

(2) Each pupil who achieved a score which fel] above the 
seventy-fifth or below the twenty-fifth percentile on the 
arithmetic test was listed. 

(3) The cumulative record card of each child listed was checked 
and those pupils were eliminated whose record card was incomplete 
or who had come to Edmonton within the jprecedimg two years. 

(4) Each child in the resulting list was assigned a number 

and twenty-five were chosen from those above the seventy-fifth 
percentile and twenty-five were chosen from those below the 
twenty-fifth percentile by means of a table of random 


numbers. 
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A sixty word vocabulary test was administered to each subject. 

The test, which contained thirty core words and thirty specialized 
words, was constructed specifically for this purpose. All the testing 
was done by the investigator. Each subject responded orally to the 
stimulus word which was presented to him in written form. The responses 
were tape recorded and transcribed by the investigator on the same day. 
The resulting transcription was then typed onto sheets and the responses 
were analyzed qualitatively. The results of the analysis together with 
the information collected from the cumulative record cards were punched 
onto computer cards. Statistical analysis, by means of ''t'' tests and 


Multiple Linear Regression, was performed. 
Vile  GIMITALIONS- Oe THES TUDY 


The study is limited in the following ways: 

l. the task of defining words orally represents only ome aspect 
of vocabulary knowledge. In defining a word a child may be 
limited by his power of expression or may verbalize a definition 
without complete understanding. 

2. The subjects represented a stratified sample of high and low 
achievers in mathematics. Thus, the results may only be 
generalized to apply to the two extreme populations and not 
to the large middle group. 

3. Measures of intelligence, reading ability and Pr evement ah 
mathematics were in terms of group tests which are not as 
valid or as reliable as individual tests and this may result 


ina higher error in measurement. 
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4, The study did not attempt to investigate other variables, 
such as socio-economic status, which affect vocabulary 


development. 


NIE. | SIGNIFICANCE OF THE STUDY 


It is hoped that the results of this study will indicate whether 
or not a child's knowledge of core vocabulary is related to his 
knowledge of specialized vocabulary, as the two terms°are defined in 
this study. Should it be proven that the two are not closedy related, 
this could directly affect the type of vocabulary testing done in the 
elementary schools. Vocabulary testing would then have to be in terms 
of core vocabulary and specialized vocabulary for each of the disciplines. 
More important, however, the results could affect the type of vocabulary 
taught in the reading program and the manner in which vocabulary is 
taught. tne results could indicate whether or not it is necessary to 
teach the meanings of specialized vocabularies in the reading program in 
order to equip the student for reading in the disciplines. In addition, 
a lack of relationship between the quality of children's knowledge of 
the two types of vocabulary may indicate the necessity of teaching the 


ability to formulate verbal concepts rather than specific word meanings. 


tx.  rLoN Of TREY RESEARCH 


In Chapter I the problem was identified and the study was outlined. 
The results of previous research studies and literature, related to the 


problem are presented in Chapter II. Chapter III describes the sample, 
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10 
the testing instruments and procedures, the method of qualitative 
analysis and the statistical procedures. The results of the statistical] 
analysis of the data and their interpretation are presented in Chapter 
IV. Chapter V contains the conclusions based on the findings and the 


inplications for further research. 
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REVIEW OF THE LITERATURE 


The review of the research is organized into four sections. The 
first section deals with concepts, their nature, development, relationship 
to language and role in cognitive behaviour. The second part examines 
concept development as it has been studied through the analysis of 
verbal definition of children and adults. A discussion of the relation- 
ship between concept development and reading ability, the third section, 
is followed by a brief review of studies related to the vocabulary 


of mathematics. 


Vo” “CONCEPT FORMA TION 


Since concepts may be thought of as the psychological embodiment 
of organized knowledge, their role in education is crucial. Most 
school experiences are designed to foster an understanding of some 
phenomena and the development of concepts is an integral part of this 
process of education. Russell (1956, p.126) has indicated that the 
clarity and completeness of a child's concepts provide two of the best 
measures of his probable success in school. Concepts, therefore, 
are basic to school learning. 

Characteristficsof a Concept 

Numerous psychologists have attempted to describe a concept. One 

of them, Vinacke (1952), has reviewed the research and has listed five 


general characteristics of a concept. He states: 
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|... Concepts are not direct sensory data but 
something resulting from the elaboration, 
combination, etc. thereof ... 

2. A corollary of the first property thereof 
is that concepts depend upon the previous 
experience of the organism. 

3. Concepts are systems within the mental] 
organization which tie together, link or 
combine discrete sensory experiences. 

4, It may be inferred that such ties or links 
are symbolic in nature; that is, the same 
concept may be invoked by a variety of stimuli. 
In the human organism, words usually fulfill 
this symbolic function. 

5. On the side of the internal processes of the 
organism, concepts represent selective factors. 
An external stimulus arouses a symbolic response, 
on the one hand, or a symbolic response guides 
perceptual activity, «whichever comes first ... 
(spe ee) A 


For the purposes of this study, two general characteristics of a 
concept seem to be of special importance. The first is that concepts 
are derived from concrete experience but involve going beyond the 
sensory data of’ the experience in order to organize this data. This 
Organization gives the object or event abstract class identity. 
Classification systems, such as the one used in this study, classify 
responses on a concrete to abstract continuumas the organization of 
the data results in an increasingly abstract class identity for an 
object or event. 

The second characteristic is that the verbal label is not the 
concept, it merely stands for the internal organization which is the 
concept. However, these labels may allow internal manipulation of the 
concept and, thus, the creation of new concepts. A study which concentrates 
on these verbal labels must recognize that they are not the concepts, but 


that their study may indicate the complexity of the internal organization. 
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The Role of Concepts in Thinking 

A concept, as described above, is the result of a reorganization 
of past and present sensory data into systems which combine this data in 
such a manner that two or more dissimilar stimuli may invoke the same 
response, due to symbolic integration of the data. Numerous psychologists 
have stressed the importance of concepts to intellectual life. 

Bruner (1962, p.p. 12-13) has summarized the achievement of 
categorizing as follows: 
1]. it reduces the complexity of the environment - a variety of dissimilar 
stimuli may be responded to on the basis of similiar criterial attributes; 
2. it is the’ means by which objects of the world about us are identified - 
objects or events are placed into a class on the basis of their criterial 
attributes while irrelevant attributes are ignored; 
3. it reduces the necessity of constant learning - the abstraction of 
defining attributes allows further categorizing without need of future 
learning; 
4, it provides direction and planning for activities - the stability of 
the abstracted defining attributes allow knowledge of a situation in 
advance; 
5. it permits ordering and relating classes of events - category 
systems relate events so that a single object or event may arouse 
other related objects or events. 

In addition, Bruner (1966, p. 37) has stated that conceptualization 
permits the mental creation of objects or situation which do not or have 


not yet existed in the physical world, an example of the ability of 
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14 
conceptualized knowledge to go beyond sensory information. Vinacke, 
(1952, p. 98), in a review of research, wrote that concepts link the 
individuals present perceptions and learning to his previous experience, 
and thereby overcome some of the limitations of time. 

Russell (1956, p. 119), while reviewing the research on concepts and 
its import for educators, claimed that the acquisition of a concept 
increases the ability of an individual to convey meaning to others. 
Concepts and Language 

Psychological and educational researchers have devoted considerable 
attention to the relationship between concepts and language. In general, 
while some psychologists, such as Archer (Melton, 1964, p. 238), claim 
that concepts are identical with meaningful words, most, such as Bruner 
(1962), believe that non-verbal concepts are possible. This does not 
refute the close association between language and concept formation. 

Vygotsky (1962, p. 51). claimed that in word meaning thought and 
speech were united into verbal thought which was then communicable. 

A word, which refers to a class of objects rather than to a single 

Object, is therefore already a generalization. It is the generalized 
reflection of reality which distinguishes thought from sensation and 

so naming is an act of thought. Luria (1964) has similarly stressed 

the abstracting and generalizing function of speech which mediates the 
stimuli acting upon the child and enables a complex, self-regulating system 
of thought and volitional action. Vygotsky (1962, p. 105) stated 

that the school years were the optimum period for instruction in the 


conscious control of verbal thought. 
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15 
Bruner (1962) concurs with Vygotsky that a word may represent a 
concept. Carrol! (1964, p,186), a researcher and theorist in the field 
of language, has written that many words come to stand for concepts that 
have been learned pre-verbally and that the word must evoke the 
concept and the concept must evoke the word. Numerous psychological 
experimenters have examined the role of language in concept formation 
and utilization. Experimenters such as Rasmussen and Archer (1961), 
Goss and Moylan (1958), Corey and Goss (1957), and Ewart and Lambert 
(1932) have in general supported the hypothesis that language facilitates 
acquisition and utilization of concepts. A general statement of their 
conclusions has been given by Goss (1961). 
Without the postulation of common verbal respones to 
subsets of stimuli whose members are highly dissimiliar 
physically, generalization of a common terminating 
response from.one stimulus of a subset to other stimuli 
of the subset would be precluded (p. 255). 
Vinacke (1952), in a review of the research, stated that the word 
is a label for the internalized concept. Concept formation included 
not only an accumulation and organization of experience, but also the sym- 
bolic labelling and manipulation of the resulting organization. The word 
may then serve to organize future experience or as a stimulus to 
activate the concept formation. Thus, while the word is not the concept, 
Vinacke appears to believe that concept formation involves the symbolic 
labelling of the concept by a word, 
Scheerer (1954) has summarized the relationship between the word 


and the concept as follows: 


the meaning of the word is symbolic. First, the sound 
patterns come to represent something different from what 
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they are as mere sounds. Second, the word is 

an expression of generalizing thought which 
culminates in genuine concept formation. Concepts 
are psychologically operative when the invariant 
can be abstracted from a variety of changing 
aspects. The process in turn makes the word a 
conceptual symbol. The name for an individual 
object in daily life does not refer to the specific 
uniqueness of an object; the name signifies the 
object as a representative of a category-an 
exemplification of all the possible variations 
allowed for by its invariant characteristics (p. 128). 

One of the methods that has been used extensively in testing concepts 

has been the verbal definition of words. Carrol (1964) has stated: 
The use of a formal definition, on the one hand, 
literally "marks off the boundaries of!' the concept 
by first indicating what it has in common with other 
experiences (genus) and then indicating in what 
respects or attributes (differentia) it differs from 
other experiences (p. 188). 

Bourne. (1966), in a review of research on concepts, tended to 
agree that verbal definition was an adequate test of concepts. However, 
Russell (1956), in an earlier review, cautioned that definitions may 
be.memorized and parroted back without any meaning being attached. 
Development of Concepts 

The development of various concepts in children has been studied 
by numerous researchers. A general summary of the research in this 
field by Russell (1956) included eight categories of concepts possessed 
by children. They were: (1) mathematical concepts, (2) concepts of 
time, (3) scientific concepts, (4) concepts of the self, (5) social 
concepts, (6) aesthetic concepts, (7) concepts of humour, and (8) 
miscellaneous concepts. Russell stressed that there is much overlapping 


in content and very often a child may be employing concepts of several 


types. 
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In general, most psychologists would agree with Vinacke that 
the development of concepts involves two mutually dependent processes, 
abstraction and generalization. The term "discrimination" is often 
used in place of the term "'abstraction''. Winacke (1952) has stated: 
Abstraction signifies the linking of one sensory 
experience to another, during which some details 
are left out and others become dominant (in this 
sense, the concept is a symbolic response for 
these dominant details). Generalization signifies 
that the dominant detail (or groups of details) 
resulting from abstraction is used as a basis for 
responding similiarly to the separate objects linked 
by abstraction, and for responding to other objects 
similiarly linked (p, 104). 
Different authors have stressed either one of these processes in 
the development of concepts and two schools of thought have grown up. 
Bourne (1966), in a review of the research, summarized the difference 


in views as follows: 


One line pictures the organism as a passive 
recipient of information from his environment. 
Each example of the unknown concept provides 

him with an additional bit of knowledge ... 

A second and seemingly opposed line of theory 
pictures the subject as an active participant 

in the process of forming concepts. It asserts 
that an organism always entertains some hypothesis 
about the unknown concept (p. 25). 

The study of concepts in children of various ages has resulted in 
the observation of developmental trends. Researchers such as Curti 
(1950), Buhler (1930), Welch (1940), and Welch and Long (1940) have 
suggested that throughout the period of development of concepts there 
may be noted a number of stages or levels of growth that can be 
distinguished from each other. The work of the psychologist Piaget is 


significant in this area. 


Piaget and his associates (1958, 1959) have studied, over a long 
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period of time, the mental development of children and have formulated 
a comprehensive theory of that development. This theory is scattered 
throughout a number of works, but has been gathered and reviewed by 
Flavell (1963). In general Piaget believes that mental processes grow 
out of basic organismic processes. Adaptation of the organism to the 
environment consists of the interaction between the processes of assimil- 
ation and accomodation. Maturity is reflected in the relative equilibrium 
of these two processes and an immature stage involves the preponderance 
of one of the processes. Accommodation is the action of environment 
upon the organism that results in the modification of existing schema. 
Assimilation is the organism modifying the environment in the form of 
cognitive structuring of the objects and events in the environment. 

The stages through which the organism passes may be summarized as 
follows: 
1. Sensori-motor stage (birth to approximately one-and-a-half years): 
this stage is characterized by the gradual organization of sensory-motor 
actions in the immediate environment. It involves only perceptual and 
motor acts and not symbolic ones. 
2. Preoperational stage (about age two to seven): This stage is 
characterized by the child's first attempts to come to grips with symbols. 
3. Concrete operations stage (about ages seven to eleven): This stage 
is characterized by the child's conceptual organization of the 
surrounding environment through the formation of cognitive structures called 
groupings. 
4, Formal operations stage ( about ages eleveni® fifteen): The appearance 


of cognitive structures isomorphic to groups and lattices of logical 
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algebra allow the child to organize the abstract, propositional world of 
possibility through the use of symbols. 

There has been much discussion of the research and theory of 
Piaget. Many experimenters have attempted either to confirm or to 
reject part or all of the theory by empirical means. One such recent 
experiment is that conducted by’ Wolman and Barker (1965) which used the 
method of verbal definition to test the change from one stage of develop- 
ment to another. Their results failed to agree with those of Piaget. 

Ausubel (1963) has suggested a modified version of Piaget's theory 
stressing the role of lkanguage at the different stages. At the 
preoperational stage, language is used to represent objects and experience, 
but these verbal representations cannot yet be manipulated internally 
to solve problems or comprehend new ideas. At the concrete operational 
stage, behaviour and learning come under verbal or symbolic control. 
It is now possible to manipulate ideas internally, but the ideas are 
still dependent upon recent concrete, empirical experience. At the 
abstract operations stage, about junior high school age, it is possible 
to manipulate ideas internally without any reference to sensory experiences. 
The hypothetical becomes possible through the use of language as a symbol 
system. 
Factors Affecting Concept Formation 

Vinacke (1952, p. 105) has included age, intelligence, training 
or experience, socioeconomic status and vocabulary as factors affecting 
concept formation in children. Age appears to affect a qualitative 
change in the ability of children to form concepts. Experience provides 


the raw data for concept formation and thus intelligence, which affects 
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20 
the ability to profit from experience, and socioeconomic status, which 
anfects tne type or experiences of the childiplay an important role in 
concept formation. 

Bruner (1957) has proposed four general sets of conditions that may 
be relevant: (a) set or attitude, (b) need state of the individual, 

(c) the degree of mastery of the original learning from which a more 
generic coding system must be derived, and (d) diversity of training. 
Carroll (1964) has stated that the individual must experience both 
positive and negative instances of the concept to be learned, although 
Bruner (1962, pp. 62-63) indicates that negative instances are of less 
value to subjects than positive instances. 

Russell (1956) has suggested five causes of errors in children's 
concepts. They are: (a) errors in the percepts from which the concepts 
emerge, (b) confusion between the images and memories aroused during 
recall, (c) lack of experience to check or validate the generalization 
reached, (d) set or suggestibility caused by certain features of the 
environment being more influential than others equally important, 
and (e) overconfidence in the results of one's observations and conceptual 
thinking. Since Russell is speaking primarily to educators his suggestions 
are highly applicable to the school setting. 

Summary 

Concepts appear to be highly complex psychological phenomena 
resulting from the organization of sensory data into abstract systems. 
They are crucial to learning in school as they play such an important 
role in the mental life of the individual. Although the complex 


relationship between concepts and their verbal labels has not yet been 
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21 
definitely explained, language appears to faciliate the acquisition and 
utilization of concepts. The study of an individual's language may 
reveal the complexity of the internal organization which the verbal 
labels stand for. Concepts appear to develop as the individual matures, 
one line of development running from the concrete to the abstract. The 
complexity of the internal organization of concepts has been studied 
by classifying the verbal labels in terms of a concrete to abstract 
continuum. The development of concepts is subject to individual 
differences, and qualitative differences in the concepts of 


individuals of varying ages and background are discernible. 
II. QUALITATIVE ANALYSIS OF THE DEVELOPMENT OF VOCABULARY RESPONSES 


Researchers have long been interested in the nature of the 
vocabulary responses of children and adults. Implicit in this research 
is the assumption that the task of verbal definition is an adequate 
test of concept development. Several early studies were undertaken by 
educators. An 1896 study by Barnes (Werner & Kaplan, 1952, p. 95) 
dealt with’ thesdefinitions of children from six to fifteen years of age. 
The findings revealed a steady decline of definitions formulated in 
terms of concrete action from 82% at the six year level to more than 50% 
at the ten year level and to 33% at the fifteen year level. 

In 1904 Chambers (Gray & Holmes, 1938, p. 10) conducted a study 
of the growth of meaning vocabulary. A sample of 2,922 subjects, from 
the age of five to twenty-seven, was asked, 'What do you mean by the 
words 'monk!, peasant', 'armor', ‘nation’ and 'school'?!'' The responses 


he received fell into four categories, (a) no answer, signifying absence 
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22 
of content, (b) wholly wrong, (c) vaguely right, possessing one or 
more correct features, and (d) wholly correct. Analysis in terms of 
age levels revealed a general pattern of development through the above 
four categories. Although a wrong definition was not a prerequisite for 
ultimate knowledge of the meaning of a word, when the wrong answer 
tendency was present, it was considered to be part way between no content 
and right content. A common source of error was "'euphonic analogy", 
or the tendency to respond to the stimulus word in terms of a similiarly 
sounding word, for example, 'monkey'' in response to the work ''monk''. 
Chambers also indicated that the younger subjects had an accurate 
knowledge of only those things which were most immediate and familiar. 
He also concluded that in studying the development of the child's use of 
language a most fruitful field was found in an analysis of the quality 
and expansion of Vocabulary during school years. 
A study by Kirkpatrick (Gray & Holmes, 1938) in 1907 revealed 
not only an increase with age in the total number of words known but 
also a change in the nature of the definitionss given. After analyzing 
the definitions of subjects of varying ages he concluded: 
Descriptions which are so common in the high 
school and college papers are rarely or never 
given by children in the kindergarten and primary 
grades. The same is true of definitions by 
synonyms and inclusions under larger terms. 
The younger children nearly always define by 
mention of some specific incident, eg. ''a chair 
fe0to sit on’: “baby stands up inva chair’; "a 
bee goes around a piazza and makes a noise''. 
What anything can do, or what can be done to it, 
or with it, is of most importance in early knowledge 
of all things, hence we find the definitions of 


children expressing action and use more than 
anyening else . . . (p. 17). 
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23 
Thus, while the nature of the definition was not exclusive to any 
age group, there was a strong tendency for the younger subjects to 
define in terms of the specific and the functional and the older 
subjects in terms of the generic and the descriptive. 

A 1912 study by Pohiman (Werner & Kaplan, 1963, p. 188) of the 
meanings of words given by school children revealed again a qualitative 
difference in the definitions given by younger and older subjects to the 
same stimulus word. The verbal concepts of the younger subjects, 
between the ages of five and six, as revealed by their verbal definitions, 
Were rooted’ in very specific, concrete, g@action-contexts. Thus, typical 
definitions for bottle were: ''There's lemonade in it; Where you put 
water; When a little boy drinks milk out of it; Where you pour something 
out of'', Typical definitions given by older subjects for the same 
word were: ''that's a hollow, round glass vessel into which one pours 
drinks' (child of 12:0) ;' a container into which all kinds of liquids 
go'{child of 13:0). The development appears to have been towards a 
relatively context-free, generic type of definition, 

Gray and Holmes (1938) stated that there were four qualitative 
attributes of meaning: (a) richness, (b) accuracy, (c) organization, 
and (d) clarity. While breadth of experience is indicated by the 
number of words to which meaning is attached, accuracy of thinking 
may be indicated by the clarity and exactness poh which words are 
used. In discussing the development of meaning they indicated a 
change in the character of definitions attached to words from the 
lower to higher grades. They concluded that the period from nine 


to fifteen was an important one in the acquisition of meaning. 
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24 
A number of psychological researchers have reported on the vocabulary 
responses of school children. A study was conducted in the Szeged 
area of Hungary by Baranyai (1958) between 1939 and 1941, but it was 
not published until 1958. The object of the study was to trace the 
development of verbal comprehension of words and phrases taken from 
reading books in 556 children aged eight to ten years, as shown by 
oral definition. She found that it was characteristic of the age group 
to simplify the level of the original meaning of the expression by 
reducing the abstract to the sensory level and to simple action. 
Sometimes if a child did not know a word he would associate it with a 
similiar sounding one. A group which was retested one year later with 
the same list showed, in many cases, interpretations on a higher level 
the.second year. For example: 
Describing meaning of action instead of its simple motor 
function: ''The farmers are busy in the fields"; "busy"! 
is explained in the 
is seyear second year 
they sow they work fast (p. 264). 
She concluded that children 8 - 10 years old did not understand 
abstract expressions or topics of an abstract nature and therefore 
phrases and expressions in readers should convey visual images rather 
than abstract concepts. She also concluded that the results justified 
the use of a concrete to abstract scale to grade the verbal responses 
to the words and phrases. 
Burns (1960) examined the written definitions of 3,600 secondary 
school«children in Leeds. He used both logical and psychological 


criteria, the logical dealing with the form of the definition and the 


psychological dealing with the maturity of the definition. He indicated 
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25 
that analysis solely in terms of logical criteria was inadequate and 
that only by including both sets of criteria would analysis be meaningful. 
He discovered three psychological categories of definitions with levels 
within the categories. Definition by emotional tone appeared to be the 
most rudimentary type of definition and often had little social value. 
Definition that associated meaning with a specific situation suggested 
a more socialized and mature level. Generic definitions appeared to 
be the most highly developed type. Children at age thirteen or fourteen 
appeared to use all types of definitions with words that they did not 
know well commonly defined in simpler, less mature ways than words they 
knew well. A number of the definitions seemed to illustrate a regression 
from a broader concept, which the individual was unable to explain, to 
a narrower definition based on some specific experience. Burns noted 
that the use of phrases such as “kind of", "like a'', or "sort of"! 
seemed to indicate an awareness of the need for a generic definition 
but an inability to express it. 

Researchers such as Chambers, Kirkpatrick, Pohlman, Baranyai 
and Burns have studied the development of children's vocabulary at 
Various stages in their growth. In general, the results of these 
studies indicate the presence of a progressive change with age in the 
nature of the quality of children's verbal definitions. 

Psychologists interested in intellectual assessment have contributed 
greatly to the knowledge of the nature of children's verbal responses to 
stimulus words. The 1905 edition of the Binet and Simon (1916) intelligence 
tests included a vocabulary subtest. The answers given were classified 


as being one of the following: (a) silence, simple repetition, or 
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26 
designation by gesture, (b) definition by use only, or (c) definition 
superior to use. In 1916, Terman (1937, p. 302) reported differences 
in types of definitions with children of different ages. While children 
of six defined objects, as a rule, in terms of use, by eight two-thirds 
of the children gave definitions superior to use, that is, in terms of 
description. In spite of this, the nature of the definition was not 
taken into consideration in scoring this edition of the test. 

Wechsler (1944) has indicated the reason for the interest in the 
nature of vocabulary responses of psychologists concerned with intellectual 
measurement. He has stated: 

In defining a word, a subject gives us more than 
its mere meaning. In many instances he tells us 
a good deal about himself, or at least about the 
quality and character of his thought processes (p.99). 

Werner and Kaplan (1952) examined the development in children of 

the ability to learn the meaning of words through verbal contexts. 

They designed a test in which the subject was to discover the meaning 

of a nonsense word by reading it in six sentences of increasing specificity. 
They found that in younger subjects the word acquired a wide and often 
diffuse contextual connotation (holophrasis); it was often fused with 
other concepts (syncresis) and its meaning might be readily altered 
(fluidity) (p. 77). They attributed this partly to the ''primary 

verbal rigidity’! of younger subjects which resulted in the strong 
embeddedness of the particular solution in the sentence context.(p. 90). 
Verbal flexibility, as exhibited by the older subjects who were more 

able to do the test, presupposed a more or less abstract-symbolic attitude 


toward language. They concluded that as the child advanced in age, 


the word became more and more self-contained semantically and structurally. 
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A tendency for the younger subjects to determine the meaning of an 
artificial word by the sound pattern was also noted. 

Two studies were conducted, under the supervision of Terman, in 
an attempt to develop an objective scoring method for grading various 
types of responses to the Stanford-Binet Vocabulary Sub-Test. Marx 
(1928) analyzed the responses of over one thousand children and two hundred 
adults to the first fifty words of the 1916 Stanford-Binet vocabulary 
section., After classifying all of the responses, she found that the 
Following categories appeared most often: synonym or synonym type, 
genus, description, species, example or illustration, use, repetition 
and interpretation in connection with a situation (p. 148). Marx 
concluded that definition by synonym and genus type were, as a rule, 
of high quality while those of description and species were of fair 
quality. In additten, those of illustration, example, use, repetition, 
and interpretation in connection with a situation were of poorer quality 
in relation to chronological age. 

The second study, conducted by Green (1931), attempted to 
discover a system of small weights which would credit responses to the 
Stanford-Binet vocabulary section in proportion to their relative 
superiority.ofF inferiority. Ihe responses of seven, hundred. and 
eighteen subjects between the ages of six and eighty-four to fifty 
vocabulary words were analyzed. A system was devised whereby the 
value of a type of response was determined according to the 
age of the subject giving that response. The median chronological 
ages for types of responses to words were converted into weights of 


1, 2, and 3. Green discovered that the types of responses which had 
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28 
a lower median than use were description, repetition in context, and 
demonstration. 

Green noted the tendency of the child to see things in termsoof 
the concrete. The subject's definitions also revealed a gradual 
development of the ability to see abstract relations. The child's 
inability to abstract lead him to perceive the word as a part of a 
whole and not as a separate entity. Thus, the nine year old defines 
"rule' as a "rule is not to go on the grass or anything’! (p. 12). 

The tendency of the child to see things in concrete terms leads him 
often to look for a source. Thus, the child's idea of "'roar'' involves 
a concrete source of the phenomenon and so he may define it as ''a 

lion roars''. Forty-five of the fifty words Green used later became 
the Form L Vocabulary Test of the 1937 Revised Stanford-Binet. 

The findings of the above studies were furthered by two psychological 
researchers, Feifel and Lorge. Feifel (1949) examined the qualitative 
differences in the vocabulary responses of normals and abnormaits to the 
Vocabulary section sof the 1937 revision. of the Stanford-Binet Intelligence 
Test. He analyzed the responses of 185 normal and abnormal adults 
between the ages of fifteen and eighty using a scale derived from the 
work of Green. Feifel found that the abnormal adult's responses were 
very similar to the children's responses in the Green study. 

Shortly afterward, Feifel and Lorge (1950) examined the responses 
of nine hundred school children to the Form L Stanford-Binet Vocabulary 
(este tkiersanple renged inmvege fromrsix to fourteen yearns, with one- 
hundred children almost equally divided according to sex at each year 


level. The five level scale developed by Feifel in the previous study 
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was used for classifying responses. The categories were labelled: 
(1) Synonym, (2) Use, description, and use and description, (3) 
explanation, (4) demonstration, repetition, illustration and inferior 
explanation, and (5) error. While stressing that not all words 
permitted a full range of qualitative differences to express themselves 
and that no particular type of definition response was exclusive to 
any age group, they concluded that: 
the older children significantly more often use the 
explanation and synonym types of definition, whereas 
the younger children significantly more often employ the 
use and description, and demonstration, illsstration, 
inferior explanation and repetition types of responses (p. 16). 
These qualitative differences in the definitions of younger and 
older children were thought to be a reflection of the characteristic 
differences that exist in the thinking of younger children when 
compared with older children. While yoinge: children perceived words 
as ''concrete'’ ideas and emphasized their isolated or particular aspects, 
older children perceived and stressed the abstract or ''class'' features 
of the word meanings. A more thorough examination of word definition 
errors, category five, was carried out later by Feifel (1952)2 
A second classification scheme was developed at approximately 
the same time as that of Feifeil and Lorge for use with the vocabulary 
responsess Orgtme Wechsier—Dellevue Intelligence Test. This theoretical 
system was set forth by the psychologist Gerstein (1949). While 
placing emphasis upon the relationship between the use of language, 
as manifested by a verbal definition of a stimulus word, and the 


underlying cognitive process, Gerstein suggested that the results of 


a study by Reichard, Schneider and Rapaport (1944) might prove applicable 
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30 
to classifying vocabulary responses. These three researchers used 
the Goldstein-Weigl Color Sorting Test as an instrument to study concept 
formation in children. They suggested that three methods of forming 
concepts were indicated: (a) the concretistic or descriptive 
methods which characterized children's thought until age eight, (b) 
the functional method which reached its peak between eight and nine 
years, and (c) the conceptual level which appeared to be well established 
at age eleven. Gerstein hypothesized that these three methods used 
to solve a performance problem may be used in classifying definitions 
evoked by a verbal stimulus. 

Gerstein's three level classification was defined as follows: 

(a) The concretistic or descriptive method. This represents 

the most primitive level of verbalized definition. It implies 

memory-of an object at the concrete, sensory level. For 

example, ''an apple is red.'' The "red'' refers to a visual memory 

response to a concrete apple. ''A donkey is a thing with four 

legs,'' represent a similiar descriptive definition. 

(b) The functional or usage method. This represents a more 

complex method of Verbalizing a definition. A word is defined 

by the subject recalling the use to which that object was put 

in the past, e.g. ''an apple is something you eat,'! or ''a donkey 

is something you ride on," 

(c) The categorical or conceptual method. This represents 

the abstract method of definition. A concept involves an 

Nabstract’' attitude on’the part of the subject .... ‘An 

apple is a fruit!’ is a conceptual definition whose 

modus operandi is more complex than the descriptive or 

functional methods (p. 368). 

Gerstein cautioned against the too ready placement of a definition 
at the categorical level. 

Later studies conducted by Stacy and Portnoy (1950) and Stacey 
and Spanier (1954) between 1950 and 1954 attempted to investigate 


Gerstein's hypothesis, In two experiments, Stacey and Portnoy (1950a,1950b) 
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31 
analyzed the definitions of mental defective and borderline children 
and moron, borderline and dull-normal adults. Stacey and Spanier (1954) 
analyzed the definitions of college students to the vocabulary sub- 
test of the Weehsiler Intelligence Scale. _ The results of these experiments 
varied, but in general ran counter, at least in part, to Gerstein's 
hypothesis. This may have been the result of small, abnormal samples 
used in most of the research. 
Educational researchers have adapted both the classification 

system of Feifel and Lorge and that of Gerstein for use in research. 
The system developed by Feifel and Lorge (1950) has been the basis 
of three investigations of vocabulary knowledge. Two studies used 
the multiple-choice format to investigate which level of definition 
subjects would choose when presented with a variety of definitions 
of varying degrees of conceptual goodness. Kruglov (1953) used a 
multiple-choice test in grades three, five, seven, and eight and with 
college students. She found that: 

The results of thesmultiple-choice, recognition type test agree 

with those of the recall type test for the synonym, use and 

description, and repetition-illustration-inferior explanation 

type of responses when analysis is similiar for the 

two tests (p. 241). 

Russell and Saadeh (1962) constructed a multiple-choice test in which 

a functional definition, a concrete definition, an abstract definition 
and an incorrect definition were presented to the subject for each word. 
The results of the test, given to 257 pupils of grades three, six and 
nine, revealed a dominance of concrete-functional choices by the third 
grade children which declined considerably in grades six and nine, 


and a gradual increase in the number of functional and abstract choices 
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in the sixth and ninth grades. They also concluded that the number 
of incorrect guesses decreased steadily and that certain words, such 
as ''experience'! and ''farmer'', lent themselves to abstract or functional 
meanings. 

A 1964 study by Grant (1965) extended the use of the Feifel and 
Lorge scale to an analysis of the vocabulary responses of thirty pairs 
of good and poor readers in grade six, matched on the basis of sex, 
intelligence quotient and chronological age. While assuming that an 
analysis of vocabulary responses would yield useful data concerning 
the child's concept development, the study investigated the general 
hypothesis that the ability to define words abstractly had developed 
more slowly in a group of poor readers than in a matched group of 
good readers. Grant concluded that: 

The results suggest that the good readers in the sample 
tend to conceptualize on more complex levels than do a 
matched group of poor readers. The poor readers tend 

to perceive more words as concrete ideas and to generalize 
less from the particular (p. 93). 

A study by Chase (1961) attempted to test the applicability of 
Gerstein's three-level technique of classification to the measurement 
of the vocabulary of arithmetic. A multiple-choice test consisting 
of a stimulus word and four definitions for each word -- one defining 
the term with a concrete example, one definition representing a functional 
or usage type, a third on an abstract or conceptual level and a distractor-- 
was administered to 141 sixth grade pupils. Students were classified 
into one of three groups on the basis of the response type from which 


they made a plurality of their choices. It was found that children 


showing a preference for a given level of response evidenced a corresponding 
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33 
degree of achievement on outside measures of concepts in arithmetic, with 
the group that chose abstract definitions achieving the highest scores. 
Chase concluded that the three-level technique of classification could 
be of value in measuring the status of children's concepts associated 
with terms specific to an academic area. 

Summary 

The results of these studies indicate a gradual development in the 
type or quality of definition children give or choose for words. In general 
this development may be characterized as progessing from the specific, 
functional and concrete to the abstract, generic and context-free. 
Later development is indicative of an abstract-symbolic attitude towards 
language. Since the relationship between the use of language and the 
undérlying cognitive process 15 stressed in most of the studies, this 
development in the use of language is thought to be a reflection of changes 
in the child's conceptual systems. These changes in the use of language 
have been characterized as having certain distinguishable traits at certain 
stages. 

A small number of studies have indicated that the qualitative 
levels of vocabulary responses of individuals may be related to school 
success in reading and arithmetic. This may be so since the quality 
of verbal response reflects the complexity of the underlying conceptual] 
organization. The relationship between knowledge of various types of 
vocabulary has not, however, been investigated. In general, the results 
of an analysis of the meanings given to a general vocabulary test are 


assumed to be true for all varieties of vocabulary. 
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IIIT. CONCEPT FORMATION AND READING 


It would appear that interest in the relationship between concept 
formation and reading is a relatively recent development. While a number 
of studies have yielded significant results, these have taken place 
since 1950. Russell (1965) and Stauffer (1965) have recently reviewed 
the research in this area. 

A study by Jay (1950) attempted to answer the question, ‘What 
is the fewest number of reading tasks which wil] describe completely 
a child's performance at the fourth grade level?'! While eliminating 
tasks involving what can be done with what is read, Jay administered 
a battery of thirty-four reading tests and a spelling test to two- 
hundred grade four students. 

An earlier study by the Thurstones (1941) at the grade eight 
level had yielded a factor, labelled X3, which, while verbal in nature, 
could not be definitely interpreted. Jay hypothesized that this factor 
was in fact a reading factor. A factorial analysis of the data indicated 
Six specific factors and a general reading factor, identified as X3. 
This general reading factor required the ability to classify and Jay 
concluded that classifying words may be an important task in reading. 
Evidence from the data suggested that some children could read the words 
but had trouble classifying them in proportion to their decreasing 
reading scores. 

A study by Bond and Fay (1950) compared the performance of good 


and poor readers on the individual items of the Stanford-Binet Intelligence 


Test, Form L and Me They concluded only that good readers performed 
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35 
significantly better than poor readers on those items which were 
dependent upon the knowledge and use of words, while poor readers, 
as a group, performed significantly better than good readers on non- 
verbal and memory items. 

A later study by Burks and Bruce (1955) examined the character- 
istics of fgoodrand poor readers assdisclosed by «the, WechsilensIntel liqence 
Scale for Children. They examined the general hypothesis that the poor 
reader may be relatively weak in those parts of intelligence tests which 
resemble vital characteristics inherent in written language. More 
specifically, they stated: 

A hypothesis was made that the poor readers, as a 
group, approach learning situations in a more 
concrete manner es a result of an inability to 
handle abstractions. Since the reading process 
inherently consists of abstractions strongly 
depending on memory functions, these children are 
handicapped. The good readers, on the other hand, 
do not show this lack of ability to use abstractions 
and have much more retentive ability.(p. 493). 

Burks and Bruce studied the results of eleven good readers-- 
one or more years above the grade level on the reading section of the 
Wide-RKange Achievement Test and thirty-one poor readers-- one or more 
years below the grade level on the same test. The subjects ranged from 

grades three to eight and had intelligence quotients above ninety. 

The results of the study indicated that poor readers were high 
in sub-tests, such as Block Design, which involved a relative lack 
of need for long or short term symbolic memories and the immediate 
availability of a structured stimulus. Conversely poor readers were 


significantly lower on sub-tests, such as Coding, which involved the 


importance of memory functions and a given stimulus that did not remain 
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immediately avaliable. Burks and Bruce concluded that poor readers, as 
a group, approached the learning situation in a more concrete manner as 
a result of an inability to handle abstractions while good readers did not 
lack this ability and dealt with learning situations in a more abstract manner. 
The researchers defined concrete and abstract manner as follows: 

a person is dealing with his world in a concrete manner 

when he reacts to stimuli in his environment directly, 

without reflection, conceptualizing or symbolizing. A 

person reacts in an abstract manner when he mentally leaves 

the immediate stimuli and with the use of symbols as a tool, 

forms concepts and generalizations about the experience (p.490). 
Since the reading process ‘inherently consists of abstractions strongly 
based on memory functions" (p. 493), Burks and Bruce considered children 
who operated in a concrete manner to be handicapped in the reading situation. 

Kress (1956) studied the relationship between concept formation 

ability and achievement in reading with a sample of twenty-five pairs of 
males between the ages of 8-0 to 11-11 matched for chronological age, 
school experience and intelligence quotient. One member of the pair 
was classified as a retarded reader and one as an achieving reader 
based on informal word recognition and reading comprehension tests together 
with the reading sub-tests of the Stanford. Achievement Tests, Elementary 
Battery,*Form J. Six tests were administered to measure concept formation 
ability in the subjects. Kress concluded that retarded readers tended 
to lack adequate labels for common concepts and adequate concepts for 
dealing with language. They also exhibited a tendency to be more 
concrete and less abstract in conceptual functioning. A later investigation 


by Jan-Tausch (1960) studied concrete thinking as a factor in reading 


retardation. Using selected items from the Goldstein-Scheerer battery of 
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abstract and concrete thinking tests, together with the comprehension 
section of the California Test of Reading, Form cc, with 170 advanced 
and retarded readers in grades four to seven, Jan-Tausch tended to 
support the findings of Burks and Bruce (1955). He stated that retarded 
readers may be retarded because they are limited to concrete thinking, 
and that this relationship tended to become greater in the higher grades, 
but that other possible causes of reading retardation exist as well. 

A study by Braun (1963), which relied heavily on the earlier 
work of Jay investigated the relationship between reading achievement 
and concept formation ability at the third, fifth and seventh grade 
levels. Braun tested fifty boys at the third and fifth grade levels 
and thirty-nine boys at the seventh grade level using a test which 
consisted of twenty concepts with six cards for each concept. Each card 
contained four words, one of which had something in common with one word 
on each of the other cards. The subjects were chosen to include equal 
groups of under- and over-achievers. Under-achievers were defined as 
those students whose reading achievement was one year less than their 
mental age at the grade three level and two years less at the grade 
five level. Over-achievers were defined as those subjects whose reading 
achievement was higher than their mental age by one year at the grade 
three level and by two years at the grade five and seven levels. Braun 
hypothesized the following: 

1. There is a positive relation between scores on a 


test of concept formation and reading achievement, as 
measured by the comprehension 
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concept formation and reading achievement, as measured 
by the comprehension section of the Gates standardized 
reading tests, at the developmental levels represented 
by boys in*the third, fifth and seventh grades. 
2. The magnitude of the relation between concept formation 


and reading, as defined above, will be greater than the 
magnitude of the relation between reading and intelligence, 


as measured by the California Test of Mental Maturity in the 
third and fifth grades and the Primary Mental Abilities Test 


in the seventh grade. 

3. The relation between reading and concept formation wil! 

increase significantly in magnitude with increasing age of 

boys. 

4, Overachievers in reading will perform significantly 

better on a test of concept formation than will underachievers 

in reading (p. 675). 
All were supported at the .01 level of significance except at the grade 
three level where Hypothesis Two did not hold true. Braun concluded 
that the work of Jay was supported in the finding that the reading factor 
is concept formation ability. The handicapped reader, of normal 
intelligence, represents a special population in concept formation 
abivity for whom the use of intelligence tests as the besis for 
expectancy seems questionable since in these children intelligence 
and reading are not closely linked. 

A study by Wickens (1963) investigated the ability of twenty- 
five matched pairs of good and poor readers in grade four to abstract. 
The pairs were matched on the basis of intelligence quotient. She 
tested the hypothesis that good readers would manifest a greater 
capacity to abstract, as evidenced by their performance and verbalization 


of categorizing principles on tests which were designed to measure 


abstracting ability. A large battery of tests was administered. Wickens 


adi kon Pein i ) 
P cP sat & 
Siete che Verse 3 Pees 
senha dinavee bs is / ae 
me ee ate psi as 
hee x meses resgwied dot tater: 4AT Ao shu ?npea dad) 
ele “He ekenp al Pi dy a7 ode hehe eo .ontbowd « 
ate "it: Ne -a'uned newided notinle anh Ag vhut tegen 
ge PP, 1 wigl: “ginal 4 rr te stimoihies on? va boweant oe 


~ “taeh ae}. ah i ugh vo yeh 1 3 a abe PTS Bere ortes 
+ Pol A <a we 
_ = —— er sober tp oianes ott mt 7 


ss 
ar dt tw fetFemiH? Icean09 Ons bi 1Chsen nam (ied at Teta oft j oo 
. te ae Maid Ms ylinb> ingle semewat @ 1 
i . Fe OF dee, seyod - 
ar er eat i de 
oe a Me Ser os i iteie et La oad sible 4 i234 stiosyevk m 
~ Souris b) PFTW dens Sera emyot taecqan to Prgms ye, ie setted ? 

’ 


to @o8 prihesagvai 


7 te 43 “Fs . » ak. Oe reibeen nk bah 

i a ws tied =” : a 

anion (eed -26- FQ6> xh OnassTLiAciz A hyvol dO <eAd 26 bad qeqn2 s79W 

- 7 ® —- : Dp : ae a 4 é Ye Fi : 
beheitieor mutt) .au9t blot tad bi owl 2 ¥2oditng yh eee Tevet 907d 

: | eos ; a - 

yet NOT Oo7 odttaet PAT bat ent mk Betacqadie ecw eb" te vse elt (ai 

7 6 =) ~ i A { a ei lal 4 a) : “2 . , 

ite gy {orate i736 al yhoo eo) LS’, purge SF) me | | 7 =o OP ater? jQeones - ~ 
7 3 ay ' A = ~ * : . 7 -" 5 


_ wahieme® iqesn6s nl cuPyetoqsy Ustaake © etoazentan eiiowabit 


ra * © mote ete6) asld 2 espa, NS, hehe anal si? mutt 0 wrtida 7 
7 ie : 4 7 Fa : 
ak hi etait naw! aie, ever nt wth 3 alitenat $n anering alban t ais 

2 ne ‘ : 7 

v2 . a hy ae i! tov ee res tot, Gag. gnibeate a 


va. ASE 1 = 
= eth bah cat he rep Faas (3400) 2 TW yeh etude i 
: 
sataros nib) albany nea “ene: a Vane bad bode to ia heros wt, 
a sitio top yee eed Leen] to eel adc ne shorts rd Siri‘ svaw tte 
=e Ib) & see tiogt ‘hiow E705G5s" oor bart} rHenieng al 
i : _.* iv 2 + =) 
hilo ai ran argan Re, Stay!) yd bo Te ba <RReMPS 
_ ~. be 
Bs um oa berg teal) =o ried il aiaet Ne ‘rel Fact iaiigs an 2 
: ay 7 : = hse “bal 
> es 7 into» 2p #fens ip, 1 id 
itayen i a: ink tb “yatl = dpa a 


=e 5 ae | A _ 


gi) 


concluded the following: 
1. Good readers can abstract better than poor readers. 
2. Good readers are significantly superior to poor readers 
on performance tests of abstraction. 
3. Good readers are significantly superior to poor readers in 
verbalizing- the categorizing principles arising from abstraction (p.100). 
The results of these recent studies seem to indicate strongly that 
one of the important variables in reading is the ability to handle 
conceptual abstractions. Reading in part, is the communication between 
writer and reader of meaning through the use of ahstract symbols which 
represent. an accumulation of experiences. The above experiments seem 
to indicate that comprehension is partially dependent upon the abstractness 
of the meaning which a reader has for the symbols. In addition, the 
relationship between reading comprehension and the ability to handle 


abstract concepts appears to increase with age throughout the elementary 


Schools 


TV. VOCABULARY OF MATHEMATICS 


The mathematical vocabulary of children has been often studied. 
The majority of these studies concern children's knowledge of written 
vocabulary and are more concerned with relating vocabulary knowledge 
to success in some aspect of mathematics than with the developmenta] 
aspects of mathematical vocabulary. As early as 1925, Lessenger (1925) 
concluded that there was a significant reiationship between reading 
ability and computational ability. By 1949 Johnson (1949) was°able to 
draw conclusions from some fifty investigations of the relationship 
between vocabulary knowledge and success in arithmetic. Since then more 


work has been done. 
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A study by Buckingham (1937) of the relationship between vocabulary 
and ability in first year algebra revealed a significant relationship 
between knowledge of words and ability to do algebra problems. In 
addition, the word definitions of the students revealed three levels of 
development: (a) completely undeveloped, (bh) concretely developed but 
abstractly not completely developed, and (c) completely developed 
abstractly with concomitant concrete imagery, as in the case where the 
student defines and illustrates graphically (p. 79). 

Eagle (1948) studied the relationship between various reading 
abilities and success in mathematics with two groups of grade nine 
pupils. The groups were composed of 157 mathematics students and 162 
algebra students. Using a multiple-choice type of exam, he found that 
general vocabulary correlated with success in mathematics only .25 and 
with algebra .31, while mathematics vocabulary and mathematics success 
correlated .53 and .48. He concluded that reading comprehension and 
mathematics success were largely associated with mental age but that 
reading comprehension was still significant when mental age was parcelled 
Out. 

Johnson (1949) studied the nature of problem solving in arithmetic 
with grade eight pupils in Chicago. He stated that the relationship 
between problem solving and reading must be examined in terms of specific 
reading skills rather than general reading ability. From a battery of 
reading, arithmetic and intelligence tests, he concluded that it might 
be correct to say that problem solving in arithmetic is related to 


general intelligence through the factors of vocabulary and reasoning. 
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Van Engen (1953) reviewed the formation of concepts for teachers 
of mathematics. He stated that mathematical concepts result from 
numerous sensory experiences which are combined, generalized and carefully 
developed. The integration of the sensory experiences is accomplished 
by a process that is symbolic in nature. In the case of humans, words 
usually accomplish this integration. Certain mathematical concepts 
may be almost entirely abstract in nature and the sensory experiences 
upon which they are based are intangible making it difficult to trace 
the origins of the concept. Van Engen cites as an example the 


mathematical concept of ! 


'implication'' which he states ''appears to be 
more on insight into how words are used rather than sensory experiences"! 
(p. 81). However, he also stresses that a verbal response is not a 
necessary condition for a concept and that the existence of nonverbal 
concepts is of utmost importance to the teacher of mathematics. He 
concluded by stating: 

Abstract definitional approaches should be abandoned 

by the elementary teacher and secondary teacher for 

an approach which emphasizes the organic awareness 

of a concept before it is characterized by a definition 

or designated by a symbol (p. 91). 

In general these studies seem to indicate a significant relationship 
between reading ability, particularly vocabulary knowledge, and success 
in mathematics, especially problem solving. They indicate that 
mathematics vocabulary correlates more highly than general Vocabulary 
with success in mathematics. The formation of mathematical concepts 


has been reviewed and appears to be very similiar to the formation 


of other types of concepts. 
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V. SUMMARY 


The first part of this chapter reviewed briefly some of the aspects 
of concept formation. Part two consisted of a summary of the investigations 
of concepts through the analysis of verbal definitions. This was 
followed by a discussion of the relationship between concept formation 
and reading ability. The last part was concerned with a brief 
overview of the investigations of the vocabulary of mathematics. 

The review of the research revealed that concepts play an 
important part in cognitive life. They represent an organized knowledge 
of the world around and because of this organization they are applicable 
to various new situations. In addition, concepts change and develop 
as the individual matures. One of the methods used to investigate 
concepts has been the analysis of vocabulary meanings. The analysis 
of the meanings for verbal labels has revealed much about the internal 
cognitive structures of the subjects. 

The relationship between concept formation and reading has only 
recently been investigated. The abstractness of meaning attached to the 
verbal labels has been shown to be an important factor in reading 
ability. 

Children's knowledge of the meanings of general or core vocabulary 
ha's: been often studied. In addition, children's knowledge of the 
meanings of specialized vocabularies, such as that of arithmetical terms, 
has also been studied. However, little attention has been focused on 
the relationship between children's knowledge of these two types of 


vocabulary. 
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CHA PIER Sie 


THESOESTGN OF THE STUDY 


This chapter describes the design of the study. A description of 
the population and a discussion of the sampling plan are followed 
by an outline of the procedures undertaken to investigate the hypotheses. 
The last section deals with the construction, administration and 


scoring of the testing instruments. 


Lo INTRODUCTION 


A sample of fifty students was chosen from a population of 
six classes of grade six pupils who attended two of the Edmonton 
Public Schools during the 1966-67 school year. The sample was 
stratified on mathematics achievement according to the percentile 
achieved on the most recent system-wide standardized mathematics 
examination written in April of 1967. There were twenty-five low 
achievers, who had achieved a percentile ranking of twenty-five or 
lower, and twenty-five high achievers, who had achieved a percentile 
ranking of seventy-five or better. 

For each member of the sample the results of several system- 
wide standardized examinations were recorded from the cumulative 
record cards. Results were obtained for the following standardized 
examinations: 

1) Lorge-Thorndike Intelligence Test, level 3, form A, 

2) California Reading Test, form y, 

3) Sequential Tests of Educational Progress (STEP), Reading 


Section, form 4A, and 
4) Seeing Through Arithmetic Test (STAT), grade 6 level. 
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A sixty word test of core and specialized vocabulary was constructed 
by the investigator to measure the subjects! knowledge of core and 
specialized vocabulary. This test contained thirty core and thirty 
specialized words and yielded qualitative core and specialized vocabulary 
scores. This vocabulary test was administered by the investigator to 
each of the subjects individually. The words were presented visually 
and the student was asked to define each word orally. Each subject's 
responses were tape recorded and transcribed on the same day by the 
investigator. The responses were tater typed onto sheets for purposes 
ef dreading. 

All the responses for each word on the test were graded using the 
scale hypothesized by Gerstein (1949). In addition, the errors were 
analyzed using the categories derived from Feifel's (1952) study of 
the most common types of errors in defining a word. The number of 
definitions for both types of vocabulary at each level of Gerstein's 
scale and the total number of errors for both types of vocabulary were 
obtained for each subject. These scores were considered to be the 
qualitative vocabulary scores for each type of vocabulary for the subject. 

Each of the scores obtained for the subject by these two procedures, 
that is, 

a) transcription of the results of standardized tests from the 

cumulative record cards, and 

b) the qualitative analysis of the subject's responses to the 

core and specialized vocabulary examination, 
was punched onto a computer card together with the subject's coded 


identification number. Statistical analyses by means of 't' tests of 


ante ones r ” nod eyh 
ib g 
‘Cetetownal best ‘ets 


“ gaatays * ont atags ves iat 


‘ Bob aos i pi: age, bem acme 1 a0 eo bbb er eniow é asi ‘* 


, i os 


, 
wa 1 ae 
a: japtaagvat alt vo boneiethimbs eew gaet yosludeqey, emt © aaeaa? 
wd SR es, . . 


yt bevaiv botagehay a71oy abiowledt ov kctebivibat 2 yoie Eite sii You ito a 


iain Anes “.¥! Lai0 tron dace oni eb a3 betes. <ew snot Bek 


' 
s ‘ 


= 
ris ve: ~ oer oh" Age batettrent nell bah SANS ages ial ssenog 207, 


, 


cas ang We 403 d4eanha: bse Hag ie 219 fe S267. Say 10 tug hina v 
a & P “ ‘ a : Bs oe in \ 
Fs . a-¥e ¥ ay 7 é vy sdabbong: to 


magni: Bist 6c» Gov teod oft no. tioW dese 10? esenoresa ong rtA 
ma a 2» aS 


oa en Ore oat Soke the nT”: «(6 fet Histeyop ne bes Femme yet of se 


© He vlde (GeeK) 21)! fot mod iawn pabsnponnee albanien beaten 
£ ; : 


yy 7 ‘. 4. | 
i) Se Vedra aT iia GS ectAt yeh ni exes Io sats hotmnap al 
. AoGe rie E _ “eu 


J 
‘e*nigiargerts tevyl ready a ye MGROON, tw e0q oa tag ‘gh anotd nite! 


ee wt Yasiudesoy ‘wg 25q0¥) A¥ed 10% vror, ™ (4eGmn Isso? end Bet os! oe 
; - x " i 23 
‘ I ¢ : ~~ J 
ay ad o4 Raab pense stow aaTeqe Sat sath 12 Asha 09 bouts do 
= ope ; by i 7 
Vs ry “iste s26 rag ahd op ae 1a ie: 2-6 hel eoey, avitsrt{s up 


¥ 


= 


tse 


case 
me aw, Eton vt Ssafdus, a: 10% baataide zeynue sit vy ipod. 
; ry, iat : - 7 t 


a. \ ian an hee : ‘ P a = - : 
7 c: 7 at - OE onl «Bh, 2009 


mortttest bestbyshaste i> 273204 srt 4 no tte, Payeriane 7; 


om ) a L 
» 


a. oy 
% - . 


ae . ‘ (' 2 D 
Dg 20799 buaven avidel; 
Lr} 4 , . 7 Pr) 


} 7 


c o t= oe 
ee a gee RAN ey Vee 


45 


significance and Multiple Linear Regression were then performed. 
II. POPULATION AND SAMPLE 


The population for this study consisted of those students who 
attended grade six classes in the Edmonton Public Schools during the 
school year 1966-67 and who had achieved either a percentile rank of 
twenty-five or lower or a percentile rank of seventy-five or higher on 
the most recent system-wide standardized arithmetic test. The sample 
was chosen from this population according to the procedures outlined 
below. The results may be generalized to the population represented 
by these two extreme groups but not to the population which fell 
between the twenty-fifth and seventy-fifth percentiles. 

The sample was obtained according to the following procedure. 

The investigator was given permission to test students in two of 

the Edmonton public elementary schools containing six grade six classes. 
The results of the most recent STAT mathematics examination were recorded 
for each pupil and converted into a percentile score where necessary. 
Lists were compiled of all students who obtained a percentile rank of 
seventy-five or greater and twenty-five or lower on the STAT examination. 
The cumulative record cards of these students were examined and all 
eliminated from the sample who had incomplete record cards or had come 

to Edmonton during the preceding two years. Each of the remaining 
students was assigned a number. 

The final selection of the sample was done through the use of 
a table of random numbers. This procedure yielded a stratified sample 


composed of fifty grade six students, twenty-five of whom had achieved 
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a percentile rank of seventy-five or better on a standardized arithmetic 
exam and twenty-five who achieved a percentile rank of twenty-five or 
lower. All members of the sample attended two of the Edmonton public 
schools during the 1966-67 school year and had taken the new mathematics 
program for at least two years. 

The results for each member of the sample on the Lorge-Thorndike 
Invelwigence Test, level 3, form A, the*Californie Reading Test, form Y, 
and the STEP, reading section, form 4 A were compiled, together with 
the subject's age in months and his sex. Statistical analysis by 
means of a ''t'! test of the significance of the difference between the 
means of the high group of achievers in arithmetic and the low group of 
achievers in arithmetic for each of the above mentioned variables 
is summarized in Chart I. The results indicated that the two groups 
differed significantlygbeyond the .01 level of significance, in terms 
of age, verbal and non-verbal intelligence quotients, and both standardized 
reading test scores, but did not differ significantly in terms of sex. 
The resulting sample was composed, therefore, of a stratified sample 


that differed significantly on the following variables; 


1) score achieved on the Grade 6 Seeing Through Arithmetic Test, 


2) score achieved on the California Reading Test, form Y, 


3) score achieved on the STEP, reading section, form 4A, 

4) verbal and non-verbal intelligence quotient achieved on the 
Eorge=ihorndike Intelligence Test, level 3,-form A, and 

5) age 

The sample therefore, may only be generalized to a population that 


is represented by these two extreme groups. 
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HIGH AND LOW GROUPS COMPARED ON SELECTED CRITERIA BY 
MEANS MOR "tT ES Ts 


Variable 


C.A. in months 
Verbal I.Q. 
Non-Verbal I.Q. 
California Reading 
STEP Reading 

Sex (a) males 


(b) females 


High Achievers 


Mean 
140.92 
129.08 
116.40 
109.76 
56.52 
48 


oF 


we 


S.D. 
3.33 
20.82 
12.0] 
56/2 
oil 
~50 


48 


Low Achievers 


Mean 
149.68 
96.44 
101.68 
84.00 
43.44 
64 


.36 


* Significant p05 
a*x Significant p<.01 


S.D. 
7.78 
10.43 
11.88 
15.28 
i okes 

~50 


48 
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Dil ota OCEDURE 


The sample was selected to obtain a stratified sample consisting 
of a high and a low group of achievers in mathematics, as defined in 
this study. An analysis of the results of standardized reading and 
intelligence tests revealed a stratified sample that differed significantly 
not only in terms of achievement in mathematics but also in I.Q. score, 
both verbal and non-verbal, and on two measures of achievement in reading. 
In addition to recording data from the cumulative record card for each 
child, each: subject was given an individual vocabulary test designed 
specially for this study to measure core and specialized vocabulary. 

The results were analyzed according to Gerstein's (1949) scale. The 
following procedures were then undertaken to investigate each of the 
hypotheses. 

In order to test Hypothesis 1, the results of the vocabulary test 
designed specifically for this study were qualitatively analyzed and 
scores were derived for each subject for each of the three levels of 
correct responses and the error category for both core and specialized 
vocabulary. The mean score for each level of correct responses and for 
the error category was obtained for both groups for core and specialized 
vocabulary. A ‘'t'! test of the significance of the difference between 
the means for core and specialized vocabulary at each level and the 
error category was computed for both groups. 

To test Hypothesis 2 a comparison was made between the mean for 
the high group of achievers in mathematics and the mean for the low 
group of achievers in mathematics at each level of response and for the 


error category for the specialized vocabulary by means of ''t'' tests. 
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49 
Hypothesis 3, for reading achievement, was tested in a similar fashion. 
A. comparison was made of the means for the high group in reading with 
the mean for the low group in reading at each level of response and for 
the error category for core vocabulary by means of ''t'' tests. 

To test Hypothesis 4, the results of the Lorge-Thorndike Intelligence 
hes tewihevelm3eeformeAs verbal and non-verbal sections, were recorded for 
each subject. Multiple Linear Regression models were written which used 
the verbal and non-verbal intelligence quotients separately as predictors 
of the qualitative vocabulary scores of the subjects for both core and 
specialized vocabulary. 

Hypotheses 5 and 6 were tested in a similaer manner. In the case 
ofallypothesis: 5, the sex ofethe subject wasusedgas <a predictor of the 
qualitative vocabulary score, and in the case of Hypothesis 6, the 
subject's age in months was used as a predictor. 

In order to answer the two questions pertaining to the error 
category, all responses marked as errors were re-analyzed and placed 
in one of Feifel's categories of most common errors. Tables were then 
prepared comparing the numbers of errors in each error category for 
core and specialized vocabulary for both groups. In this way a 


comparison of the quantity and distribution of errors was made possible. 
IV. INSTRUMENTATION 


As a regular part of a system-wide testing program, the following 
tests were administered to all grade six students attending the Edmonton 


Public Schools during the 1966-67 school year: (a) The Lorge-Thorndike 


Intelligence Test, level 3, Form A, (b) The California Reading Test, Eorm Y, 
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(c) the Sequential Tests of Educational Progress (STEP). Reading 


Section, Form 4A, and (d) the Seeing Thowgh Arithmnerte Test 


to accompany the Grade 6 program.. Results of each of these tests were 
recorded from the cumulative record card of each subject. An analysis 
of the tests, test manuals, and critical reviews revealed the following 
Wimformation concerning each of the tests. 

Lorge-Thorndike Intelligences] ests 

This test purports to measure "abstract intelligence!’ defined as 
the "Ability to work with ideas and relationships among ideas'' (Burns, 1959, 
p. 350). The test is intended to sample the following cognitive tasks: 
(a) dealing with abstract and general concepts, (b) interpretation and 
use of symbols, (c) dealing with relationships among concepts, (d) 
flexibility in the organization of concepts and symbols, (e) utilizing 
one's experience in new patterns, and (f) utilizing ''power'' rather than 
''speed'' in working with abstract materials. Norms were standardized 
on a population of 136,000 in forty-four communities in twenty-two states. 
Little information is given concerning the nature of the sample. Odd- 
even reliability scores were between .88 and .94. Validity studies, 
although meager, indicated positive correlations between the results 
on this test and school achievemeht A correlation of .67 was 
reported between the test score on the Lorge-Thorndike and the average 
achievement of 214 grade nine pupils. A correlation of .87 wasyreported 
bhetween the results of the Lorge-Thorndike, and the grade equivalents 
in reading of the Stanford Achievement Tests. The level 3, form A 


test is one of several levels and forms and is designed to be used in 
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51 
grades 4 to six. Most reviewers tended to agree with Freeman that this 
test ''is among the best group tests available, from the point of view 
of the psychological constructs upon which it is based and that of 
statistical standardization" (Buros, 1959, p. 350). 

California Reading Test 

This test consists of a fifty word multiple-choice vocabulary test 
and seventy multiple-choice comprehension questions. In all cases 
there are three distractors and a correct response. The vocabulary 
section is divided into a general and three specialized vocabularies. 
It is stated in the manual that analysis of the reading test results 
would reveal strengths and weaknesses in several general areas. Among 
these are following specific instructions, finding sources and doing 
reference work, comprehending factual material and drawing valid 
conclusions from materials read (Tiegs and Clark, 1957, p. 32). 
Reliability coefficients were computed using the Kuder-Richardson 
formula 21 and yielded coefficients for the reading vocabulary and 
comprehension sections of .91 separately and .95 together. The standard 
error of measurement is given as 10.8 and 13.1 for the reading 
vocabulary and comprehension sections respectively. Construct validity 
was measured by correlation of the test results with those of a measure 
of mental maturity and school achievement. The correlation between this 
reading test and the California Test of Mental Maturity at the grade 
five level with two-hundred subjects was .75 and .70 with the verbal and 
non-verbal mental age scores respectively. Correlation at the grade 


five level with ninety-nine subjects of the reading vocabulary section 
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of the Metropolitan Achievement Tests, Elementary Form R, was reported 
as «95 and with the vocabulary section of the Stanford Achievement 
Test, Intermediate, Form J, as .83, with 128 grade five subjects. 
Coefficients of correlation with the comprehension sections of the same 
tests and with the same samples were given as .83 and .85. It was 
the opinion of reviewers that this test is a valuable tool in measuring 
important vocabulary and comprehension skills but that further 
reliability and validity studies would be valuable. 
Sequential Tests of Educational Progress (STEP) Reading Test 

This test consists of fourteen comprehension passages with five 
multiple choice questions on each. It purports to measure five major 
comprehension skills: ability to recall ideas, ability to translate 
ideas and make inferences, ability to analyze motivation of the author, 
ability to analyze presentation, and ability to criticize. The test was 
analyzed for internal reliability, which yielded a median reliability 
coefficient of .915, but was not submitted to any outside measure of 
reliability. Little statistical informatian is given about validity. 
The publishers state that content validity is best insured by relying 
on well-qualified persons in constructing the test, which they feel was 
donee for the STEP series. Reviewers, such as Betts (Buros, 1965, p. 810) 
have stated that this is a carefully constructed: reading test, but have 
noted the lack of research evidence of validity and reliability. 
Seeing Through Arithmetic (STA) Test 

This multiple-choice examination is designed to test all aspects 
of pupi I's competence in arithmetic. It is divided into six sections 


as follows: 
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Part 1 Problem Solving & emphasis on thinking through a problem 
rather than computation 

Part 2 Computation - computational ability 

Part 3 Problem Solving: selecting equations - ability to 
select equations that show the structure of the problem 

Part 4 Problem Solving: solving equations - ability to find 
numerical replacement for the place holder. 

Part 5 Information - mastery of certain arithmetic information 
eg. 1 yard = 36 inches. 

Part 6 Concepts - requires careful thought and understanding of 
certain arithmetic principles rather than recall of 
information or computation 

The norms for the test were derived from a sample of approximately 

50,000 pupils in over 1,000 schools including both users and non-users 
of the publishers arithmetic series. In addition, the publisher provides 
yearly norms based on a collation of nationwide test results. No information 
is given about the sample. In addition, no validity or reliability 
studies are reported. However, an expert reviewer concluded: 

that these tests reflect expert skill in test construction, 

and that they should facilitate more effective measurement 

of mathematical behaviour of elementary school pupils 

(Buros, 1965 p. 637). 
Administration of Group Tests 

The standardized tests, administered as part of a system-wide 

testing program were written by all pupils throughout the system 
at the same time. The Lorge-Thorndike Intelligence Test and the STEP_ 
Reading Test were administered in February, 1967, while the California 
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Reading Test and the STA Test were written in April, 1967. Each of these 
tests was administered and scored according to the instructions set down 
in the test manual. Results were recorded on the cumulative record card 
of each student. 
V. CONSTRUCTION, ADMINISTRATION AND SCORING 
OF THE VOCABULARY TEST 

In addition to the group tests described previously, each subject 
was given a sixty-word vocabulary test of core and specialized words 
constructed specifically for this study by the investigator. This test 
was designed to measure the child's knowledge of core and specialized 
vocabularies, as they are defined in this study. It was composed of 
thirty core words and thirty specialized words from the field of 
mathematics. The test was constructed according to the following 
procedures. 
Construction of the Vocabulary Test 

The mathematics series Seeing Through Arithmetic (Hartung et al, 1958) 
is authorized by the Department of Education for use in Alberta and is 
the series used in the Edmonton Public Schools. Thus, the specialized 
mathematical words contained in this series represented the minimum 
body of specialized words which pupils must know to read in the field 
of mathematics at school. So the specialized words were selected 
from this series according to the following procedures. 

1. Each book at the grade four, five and six level was reviewed 
and all new words were listed. A new word was one which had not been 


introduced in the previous grade. All mathematical terms on the list, 
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that is, words which would be used primarily for communication in the 
field of mathematics, were marked. The context in which each of these 
words appeared in the book was checked to ensure usage as a mathematica] 
term. As much as possible, words were eliminated which had a familiar 
meaning that was not mathematical. This yielded a total list of 151 
words: forty-five, fifty-eight, and forty-eight words at the grade 
four, ,five,and six levels respectively, 

2. It was decided that thirty specialized words should be 
ipeludedsin the test... The vocabulary sections of the Stanford-Binet 
and WISC Intelligence Tests contain forty-five and forty words respectively, 
therefore, it was felt that thirty words yielded a significant sample 
of the subject's knowledge of specialized vocabulary. Each word on the 
specialized list was assigned a number. Using a table of random numbers, 
a total of thirty words was chosen. The resulting distribution was 
seven, thirteen, and ten words from the grade four, five and six levels 
respectively. 

In selecting the thirty core vocabulary words, it was decided to 
use words from vocabulary tests which were designed to measure core or 
general vocabulary and which had proven themselves over a period of 
time. As a result, the following steps were taken: 

3. The first sixteen words up to the beginning of the age fourteen 
level were selected from the Stanford-Binet Vocabulary Test. 

4, All the words from the California Achievement Tests, Complete 
Battery, form X, Elementary level, general vocabulary section were chosen. 
There are thirteen words in this test. 


5. One additional word was chosen randomly from the WISC Vocabulary 
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Test to make a total of thirty core words. 

6. Each of the resulting thirty core and thirty specialized words 
was assigned a number and a table of random numbers was used to decide 
the order of presentation of these sixty words on the test. 

7. Typed copies of the finished test were prepared. 

8. Instructions were determined for administration of the test 
according to the Manual for the Third Revision (1960) for the Stanford- 
Binet Vocabulary Test. These instructions have been proven successful. 
Each subject was asked to tell in his own words what each of the words 
on the test meant. He was allowed to give as many meanings as he 
liked or to explain the meanings at any length he desired. Each subject 
was encouraged to respond in some way to each word through the use of 
neutral questions such as ''Fine, could you tell me a little more." 
Administration of the Vocabulary Test 

The sixty-word vocabulary test of core and specialized vocabulary 
was administered in June of 1967, in both schools. All testing was 
done by the investigator according to the instructions described 
previously. Students were tested individually in a smal] quiet room 
free of excess distractions. The subject's oral definitions were recorded 
on tape and transcribed by the investigator on the same day. The responses 
were then typed onto sheets for purposes of qualitative analysis. This 
analysis yielded a qualitative score for core and specialized vocabulary 
for Gach stibject. 


Qualitative Scoring of the Vocabulary Test 


As stated previously, qualitative analysis was carried out according 
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to Gerstein's (1949) classification system. A correct definition may 
be given by one of three different methods: the concretistic or descriptive 
method, the functional or usage method, and the categorical or conceptual 
method. A description of these categories will be given later. 

In addition, errors were categorized according to Feifel's (1952) 
classification system for errors. The error categories were as follows: 

1. incorrect demonstration: A wrong designation is made by gesture, 
e.g. ''eyelash'' - the students point to the eyebrow. 

2. misinterpretation: The student defines a substitute word which 
is physically similar to the stimulus word, eg. "haste''’ - ''you don't 
iauke that boy!!, "'Jiters\ —_"Baby kittens."! 

3. wrong definition: The student is mistaken in his concept of 
the word, e.g., ‘'triangle!’ - ''!a square!’ 

4, clang association: The response is a word which has a sound 
similar to the word to be defined, e.g. ''puddle'' - ''paddle''. 

5. repetition without explanation: The stimulus may be repeated 
alone or accompanied by one or more words or phrases, but the definition 
gives no indication that the subject knows the meaning of the word, 

e. ge "pair'' - 'a pair of something". 

6. omission: The subject either makes no reply or states that 
he does not know the meaning of the word. 

Qualitative scoring was carried out according to the following 
procedure. The oral definitions given by the subjects were transcribed 
aiund given a-code number for identification purposes. Each definition 
given by the fifty subjects to one of the stimulus words was classified 
according to Gerstein's scale or as an error. A111 errors were then classified 


according to Feifel's error categories. The total number of definitions 
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at each of the three levels and the error category for both core and 
specialized vocabulary were tallied for each subject and these scores 


were considered to be the subject's qualitative vocabulary scores. 


View Des CRIPTION SAND ®MODIFICATION OF GERSTEIN'S SCALE 


As a result of a preliminary study of inter-scorer reliability 
using the Gerstein scale, arnumber of changes were made in the scale. 
The changes are outlined below together with a description of the 
resulting classification system. 

An inter-scorer reliability study was undertaken using two 
independent=scorers trained in the field or reading. The results 
indicated considerable agreement among the scorers, but there was 
still the need to clarify the criteria for the three levels in order 
to lessen the possibility of varying interpretations of Gerstein's 
scale. As a result of a meeting held with the two scorers and the 
investigator, two drawbacks were found to exist in the Gerstein scale 
as it had been set forth: 

a) the explanation and examples given did not fully define the 

= three categories, and 

b) the scale did not consider the logical quality of the definition. 

These two drawbacks were considered to be undesirable. The lack of 
definition of the three categories made scoring the responses more 
subjective than was desirable. Overlooking the logical quality of 
the definition meant that the verbal control which the subject had over 
the concept was ignored. To remedy both of these faults, the scale 


was modified by describing the types of logical definitions which 
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corresponded to each of the three methods of definition. In this way 
it was hoped to make the scale more explicit and to allow analysis 

of the logical quality of the definitions. The resulting scale 

may be found in Tables II, III and IV. 

Gerstein's categorization of the method of definition is in terms 
of the psychological qualities of the concept possessed by the subject. 
Tn general, the scale progresses from the concrete and sensory to the 
abstract and generic. The logical analysis of definitions is in 
terms of the nature and degree of verbal control of the concept which 
the subject possesses. The ideal logical method of definition is 
to 'State the connotation by successively dividing an inclusive genus 


into progressively narrower subspecies’' (Black, 1954, p. 24). 


Definitions by classification.most nearly reaches this ideal. Lesser 
types of definition; such as the denotative method, merely give a 
concrete example of the term. Rather than classifying the concept 
in terms of another genus, they merely give an exemplar of the term. 
It should be noted that not all words may be defined in terms of genus 
and differentia (Robinson, 1954, p. 97). The logical types of definition 
were taken from Black (1954), Ennis (1964), and Robinson (1954). 

The resulting scale, as presented in lables II, III, and IV gives 
a description of each of Gerstein's methods of definition together with 
the logical types of definition which most often occurred in that method. 
Thus, the scale is an attempt to callate the logical and psychological 
criteria of the process of definition. While the psychological, as 
represented by Gerstein's categories, classifies the type of concept 


which the child possesses for a term, the logical assesses the learned 
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63 
verbal control the subject has over the concept. The resulting scale 
was checked for its validity by a person trained in reading and with 


considerable experiences in analyzing definitions. 
ViEUe SREEIABILITY OF SCORING 


The reliability of classification of responses given to the 
vocabulary test was established through inter-scorer agreement. Ten 
percent of the words, randomly selected, were rescored by an independent 
scorer trained in the field of reading. “The scoring’principles, in-the 
form of the tables presented earlier, were made available to the scorer. 
No information was given about the original ratings of the definitions 
by the investigator. 

The percentage of agreement between scorers was computed by using 
the Arrington formula as quoted in the study by Feifel and Lorge (1950). 
Accordingly, the responses in each observer's scoring that agreed with 
the others {i.e. doubling the agreements) was divided by this total plus 
the disagreements or 2 x agreements /(2 x agreements) + disagreements. 

The percentage of agreement ranged from .85 to .95 for each word 
rescored. Therefore, the reliability of the qualitative scoring in this 


study is satisfactory. - 
VIII. TREATMENT OF THE DATA 


All the data gathered for each subject were copied onto a master 
sheet and later punched onto a computer card. Each subject was represented 
by a separate card which contained the following measures: 


1) Individual's coded identification number. 
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2) Number of core definitions at the Descriptive level. 
3) Number of core definitions at the Functional level. 
4) Number of core definitions at the Conceptual level. 
5) Number of core definitions in the Error category. 
6) Number of specialized definitions at the Descriptive level. 
7) Number of specialized definitions at the Functional level. 
8) Number of specialized definitions at the Conceptual level. 
9) Number of specialized definitions dh the Error Category. 
10) Subject's score on the verbal section of the Lorge-Thorndike 


Intel iigencemiest.. Jevel 3, form na. 
11) Subject's score on the non-verbal section of the Lorge-Thorndike 


Inte ili cgenceilest) level 3, form A. 
12) Subject's score on the STEP Reading Test, form LA , 


13) Subject's score on the California Readinge lest, form Y; 
14) Indication of subject's sex. 
15) Indication of subject's membership in either the group of 


high or low achievers in mathematics. 


These data were analyzed as follows. Means and Standard Deviation 
were computed for each variable and correlation coefficients were 
calculated for all pairs of variables. Further statistical analysis was 


carried out by means of "'t'' tests and Multiple Linear Regression. 


IX. SUMMARY 


In this chapter a description of the procedures used in the project 
was presented. The sample was described and the standardized testing 


instruments were reviewed. The method of construction of the vocabulary 
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test was specified. A description of the scoring procedures was 


followed by a brief outline of the statistical treatment of the data. 
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CHAPTER* LV 
ANALYSIS OF THE DATA 


The purpose of this chapter is to present the findings of the study. 
A review of the characteristics of the sample is followed by a discussion of the 
characteristics of the pupil responses and an analysis of the frequency of 
responses in each category for first core and then specialized vocabulary. A 
comparison of the responses given to core and specialized vocabulary by first 
the high and then the low group precedes an analysis of the errors given in 
response to core and specialized vocabulary. An analysis of the relationship 
between the qualitative level of definition given to core and specialized 
vocabulary and sex, reading test score, intelligence quotient and age is 
followed by a brief analysis of the logical quality of the definitions. 

All statistical analysis was done at the Division of Educational 


Research, Faculty of Education, University of Alberta. 
Do “CHARACTERISTICS OF THE SAMPLE 


The sample was composed of fifty grade six students who were attending 
two of the Edmonton public schools during the school year 1966-67 and who had 
taken the new mathematics program for at least two years. Twenty-five of the 
subjects had achieved a percentile rank of seventy-five or better on the 
Seeing Through Arithmetic Test (STAT), grade six level, and twenty-five had 
achieved a percentile rank of twenty-five or lower. Thus, the sample was 
selected to represent high and low groups of achievers in terms of mathematics. 

The results of an anaysis of the significance of the difference for the 


high and low groups on the Lorge-Thorndike Intelligence Test, the California 
Reading deste. the STEP, reading sections, as well as age and sex have been 
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67 
presented in Chapter III Table I. These results indicated that the groups 
differed significantly, at the .05 level, on each of these variables with the 
exception of sex. 

The sample was composed therefore, of two groups, a high and a low 
group, which differed significantly on all of the variables analyzed with the 
exception of sex. The results of the analysis of the qualitative vocabulary 
scores will be presented in terms of two separate groups. Where the two 
groups were put together for purposes of analysis, group membership was 
controlled statistically by holding it constant. This was done when an 
analysis of the relationship between the qualitative level of core and special- 
ized vocabulary and age, sex, intelligence quotient and reading score was 


undertaken. 
II. CHARACTERISTICS OF PUPIL RESPONSES 


The subject's responses to the vocabulary test were analyzed according to 
the three-level scale hypothesized by Gerstein (1949). According to this scale, 
correct responses may be one of three types, Descriptive, Functional and 
Conceptual. Incormect responses were placed in. the Error category. The 
general characteristics of the subject's responses will be described briefly. 

Table V shows the frequency of definitions in each of the categories for 
core and specialized vocabulary. As this table indicates, no type of definition 
was exclusive to either group or either type of vocabulary. However, there are 
considerable differences in the number of responses in each category for the 
two groups and the two types of vocabulary. For example, the high group made 
almost two-and-a-half times as many errors for specialized words as for 


core words. 
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TABLE V 


FREQUENCIES OF DEFINITIONS IN EACH CATEGORY FOR 
CORE AND SPECIALIZED VOCABULARY 


Category Core Specialized 
High Gp. Low Gp. High Gp. Low. Gp. 

Descriptive 116 166 143 205 

Functional 243 Dols 93 81 

Conceptua | 318 155 338 181 


Error 73 205 176 283 
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During the analysis of the definitions given by both groups to 
both types of vocabulary, the investigator observed three general 
features of the definitions: 

a) Tendency towards one-word definitions. 

b) Use of repetition without sufficient explanation as a 

means of defining. 
c) Definition without regard for the part of speech of the 
stimulus word. 

The investigator concluded from the above observations that many of 
the definitions were of poor quality and of such a nature as to suggest 
that at least part of the subjects! difficulty could be due to a lack 
of training and practice in expressing and manipulating verbal concepts. 

The tendency to define a word by giving one other word, as 
illustrated by definitions such as ‘'scorch" - "hot'', ''temperature''- 
"degree", would seem to indicate a faulty conception of the logical 
demands of the process of definition on the part of the person 
defining.e A definition must classify the stimulus word while 
differentiating it from dissimilar concepts. The one-word definition 
did not do this. Ina similar manner, definitions which repeated 
the stimulus word without sufficient explanation, e.g. "'pair'' - '"'a 
pair of something", 'temperature" - "like the temperature outside", 
indicated a lack of knowledge of the logical necessities of the process 
of definition. 

Definitions often ignored the part of speech of the stimulus 


Words) Skill. was often defined as “skillful” and “divisor” as"divide". 


ee yee Pi re ant 
ig sng dyad yt wed Bere 
istpiag apt) bercvdds® sagen aie | 
ienoi bons em ty " 
poy ee sero} stn Ptabi rogram abnawbs * iat (e 

‘<A ve featiel gas ine rate uel hve ndis Wise, sm 
. f | anti ttes: Yo-enasint a 
AY No. idasae S94 vediiarig. 10} wie tuoi riot tit ile 6 


it > eer he + haladelel 


To yak “Fett 25 Htfavresde. rage art mast abu tana! Mee 
» i 7 ao’ 


cand oles awuise s moe . ctihow eh sinks Oo Te saw) saaiad i 


ve 


i 
fat a ae ab nit Bree TT Pike ib ae et te Meer jasot ped 
qsalits . lac tey~ 9 40 cyt rem bs Drops n # sof tagaq ‘bas erry 

lei shaow 2afto sto. on ivig z= biok' a roiteh aah 
ehuamsiinad" re ee hans 2 28 bet pipe Qs 
gh 1gb! ari; Yo lat all «iC he? r zeit os bana vind 
 qeandy bite» Ys $16q: 30). Ge Sot Tabs be ae as So et 
at tw prey eign hye ann EF Fes AE bas iain 
nop 4? Ford ihe: wake eat ete 1st twits alts mort ah 
. ‘beteage” ae én aie 7ab gene “val himts 3 % ar, eer 
m oF sql’ 10-5 i See ss ea 
Pabietun a vosenanme wily ‘09 pos ‘onitosoamat mt ie 
ace cael Yo est fizessoe Sia toe! ant 4G" Nolte 


; 


. “ietumtza: “deb m0 ae Na I16e | sic nt 
suring “apiiv it tener spur faa ai rite 


wv _ = a oe ¥: eT 
[ iti. Ara a . ~ ~~ = a 7 


4 st 


70 

Ignoring the part of speech of the stimulus word resulted in imprecise 
definition, e.g. ''juggle'’ - 'when a man throws something up in the air 
and catches it.'' This lowered the quality of the definition. 

There was a strong tendency for certain words to end themselves 
to certain types of definitions. Sixteen of the sixty words on the 
vocabulary test failed to elicit a definition at one of the three levels. 
Three of the words elicited correct definitions at only one of the 
three levels. These findings agree with the research of Feifel and 
Lorge (1950) which concluded that not all stimulus words provided 
equal opportunity for all types of responses. Examples of words with 
this tendency included ''pictograph'"'’ which did not elicit any functional 
definitions, ''devout!'' which did not elicit any descriptive definitions, 
and ''forbid'' which was never given a conceptual definition. 

Drie SANACLES Ts OR* THE FREQUENCY OF THE “RESPONSES 
GIVEN TO A CORE VOCABULARY 

All responses given ky each subject were categorized according to 
the three level scale hypothesized by Gerstein (1949) and described 
previously. Qualitative vocabulary scores were obtained by tallying 
the number of definitions in each category for both core and specialized 
vocabularies for each subject. The mean number and the standard 
deviation for each category of definition given in responses to a core 
vocabulary by a high group of achievers were calculated. The results are 
presented in Table VI. The results of similar analysis for the responses 


given by the low group are presented in Table VII. 
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TABLE VI 


COMPARISON OF THE MEAN NUMBER OF RESPONSES GIVEN BY THE 


HIGH GROUP IN 


Qualitative 

Category Core 
Mean 8.0. 

Descriptive 4.64 2,57 

Eumetionad. 92/2, 3.34 

Conceptual 12.72 3.53 


Error 2.92 1.65 


EACH CATEGORY OF DEFINITION 


Specialized 


Mean 
5/2 
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7.04 


>.D. 
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TABLE WIT 


COMPARISON OF THE MEAN NUMBER OF RESPONSES GIVEN BY 


Qualitative 
Category 
Descriptive 
Functional 
Conceptual 


Error 


THE LOW GROUP IN EACH CATEGORY OF DEFINITION 


Mean 


6.64 
8.96 
6.20 


G20 


Core Specialized 
Sane Mean Ste 
Bah 8.20 3.41 
3.28 3.24 age 
4.06 7.24 3.42 
3.7 OEY. 3.21 


* Significant’ pZ.05 
“x Significant p<.01 
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High Group 

The mean number of definitions in each category, as presented in 
Table VI, indicate that the high group defined core words most often 
at the conceptual level. There were many definitions at the functional 
level and the fewest correct definitions at the descriptive level. Thus, 
there was a gradual increase in the mean number of definitions given to 
core vocabulary by a high group of achievers through the categories from 
descriptive to conceptual. There were few errors. 

The finding that the high group exhibited a preponderance of 
definitions at the conceptual or categorical level agrees with the 
hypothesis of Gerstein (1949) that the conceptual level of definition is 
well established by age eleven. In addition, this finding is in agreement 
with the results of research by Russell and Saadeh (1962) which revealed 
a preponderance of abstract and functional choices at the grade six level. 
Low Group 

The mean number of definitions in each category presented in 
Table VII indicate that the low group defined core words most often 
at the functional level. The remaining correct definitions are almost 
evenly divided between the descriptive and the conceptual type of definition 
with slightly more descriptive definitions. There were many errors. The 
finding that the majority of the definitions given by a low group to core 
vocabulary are of the functional and conceptual types is in general agree- 
ment with the hypotheses of Gerstein (1949) and the results of research 
by Russell and Saadeh (1962). 


Summary 
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74 
definition given by both groups in response to core'vocabulary revealed a 
preponderance of conceptual and functional definitions. This finding 
is in agreement with the hypothesis of Gerstein (1949) that the conceptual 
type of definition is well established by age eleven. In addition, the 
research of Russell and Saadeh (1962) also indicated a majority of the 
definitions at the functional-conceptual level for grad®six students. 

The gradual increase in the mean number of responses through the 
categories from descriptive to conceptual exhibited by the high group 
suggests a wave of development in agreement with that hypothesized by 
Gerstein. The low group did not exhibit this pattern. Their greatest 
frequency of response was in the functional category. This may be 
suggestive of a pattern of development which is slower but will ultimately 
result in a majority of responses at the conceptual level. 

IVs) ANAGYSIS OF yTHESRREQUENCY OF (RESPONSES GIVEN TO 
A SPECIALIZED VOCABULARY 

After all the responses were categorized according to Gersteins 
scale, the mean number and standard diviation for each level of definition 
was calculated for both groups and for both types of vocabulary. The 
results for the high group when defining specialized words are presented 
in Table VI while those for the low group: are presented in Table VII. 
High Group 

The mean number of definitions in each category as presented in 
Table VI, indicates that the high group defined specialized words most 
often at the conceptual level. There were many definitions at the 


descriptive level and fewest correct definitions at the functional level. 
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There was a considerable number of errors. 

The finding that the conceptual type of definition was most 
frequent tends to agree with the hypothesis of Gerstein (1949) that 
the conceptual type of definition is well established by age eleven. 

Low Group 

The mean number of definitions in each category, as presented in 
Table VII, indicate that the low group defined specialized words most 
often at the descriptive level. There were considerable definitions 
at the conceptual level and fewest definitions at the functional level. 
The highest mean number of definitions was in the error category. 

The finding that the largest mean number of correct definitions 
given by the low group to specialized vocabulary was of the descriptive 
type does not agree entirely with Gerstein's hypothesis that the descriptive 
method characterized children's thought umtil age eight and that the 
conceptual method is well established by age eleven. 

Summary 

An inspection of the mean number of responses in each category for 
both groups in response to specialized vocabulary revealed that the 
majority of correct definitions were split between the conceptual and 
the descriptive categories with few responses of the functional type. 
While the high group exhibited more conceptual than descriptive responses 
the low group exhibited more descriptive than conceptual responses. This 
pattern of knowledge, consisting of a split between the conceptual and 
descriptive categories with few functional responses would seem to 
disagree with Gerstein's (1949) hypothesis that the descriptive method 


characterizes children's thought until age eight, and that the conceptual 
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76 
level is well established by age eleven. The subjects appeared to 
exhibit a pattern of knowledge of specialized vocabulary different 
from that hypothesized by Gerstein and from their knowledge of core 
vocabulary. 

Vows COMPARTS ON OF MHE RESPONSES 70 A 
CORE AND SPECIALIZED WOCABULARY 

All responses given by each subject were categorized according 
to the three level scale hypothesized by Gerstein (1949). Qualitative 
vocabulary scores were obtained for each method of definition for both 
core and specialized vocabulary for each subject. The mean number and 
standard deviation for each level of definiton were calculated for both 
groups and both types of vocabulary. In order to compare the differences 
between the responses give to core and specialized vocabulary, two-tailed 
"t" tests of the significance of the differences between the means for the 
two types of vocabulary for both groups in each category of definition 
were undertaken. The level of probability that was considered significant 
was p¢g.05. While the program for the ''t'' test showed the significance 
of the differences, it did not indicate the direction of the differences 
An inspection of the means was undertaken to indicate which group the 
difference favoured. The results are presented in Tables VI and VII. 
High Group 

The findings, as presented in Table VI, indicate that the 
responses given by the high group to core and specialized vocabulary 
differed significantly in three of the four categories. An inspection 


of the means indicated that the high group gave the descriptive type of 
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response more often to specialized vocabulary than to core vocabulary, 
the functional type of response significantly more often to core 
vocabulary than to specialized vocabulary, and the error type of 

response significantly more often to specialized than to core vocabulary. 
The difference between the mean number of conceptual responses given 

by the high group for core and specialized vocabulary was not found to 
be significant. 

The differences cited above are an accurate reflection of the 
quality of the definitions given. Responses given to core vocabulary 
were most often at the conceptual level, e.g. 'Mars'' - "a planet in 
space'', A smaller number were of the functional variety, e.g. ''gown'! 
-''something which people wear''. A small number were at the descriptive 
level, e.g. ''envelope'' - ''a piece of paper'', and there were a few 
Gprors,) e.g. a 'devout!s="Vt6ngivera lott of time®to; *tor%sacrifice for”. 
However, definitions given in response to specialized vocabulary, tended 
to be either of the conceptual type, and of a high quality, e.g. ''triangle''- 


"a three-sided figure," 


or of the descriptive type or an error, and 
therefore of poor quality, e.g. ‘cubic!’ - "it's a square, its, a box 
could be a cubic thing'’s "divisor'! - "in arithmetic the numeral you 
are dividing into''. This represents a significant difference in 
the quality of definition given in’response to core and specialized 
vocabulary. 

In summaryy when the responses of the high group to the sixty word 
vocabulary test of core and specialized vocabulary were analyzed, 


significant differences between the qualitative scores of core and 


specialized vocabularies were obtained for three of the four categories 
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78 
of definitions--Descriptive, Functional and Error Categories. The 
difference in the number of conceptual responses was not significant, 
although definitions of this type were given slightly more often in 
response to specialized than to core vocabulary. The results tend to 
indicate that there is a qualitative difference in the knowledge of 
core and specialized vocabulary, as they are represented in this study, 
by the group of high achievers, as they were defined in this study. 

Low Group 

The findings as presented in Table VII, indicate that the responses 
given by the low group to core and specialized vocabulary differed 
significantly in three of the four categories--Descriptive, Functional 
and Error categories. An inspection of the means showed that the low 
group gave the descriptive type of response more often for specialized 
than for core vocabulary, the functional type of responses more often 
for core vocabulary than for specialized vocabulary, and the error type 
of response more often for specialized vocabulary than for core vocabulary. 
The difference between the mean number of definitions given by the low group 
for core and specialized vocabulary at the conceptual level was not 
found to be significant. These results are similar to those cited for 
the high group. 

In summary, it would appear that there is a qualitative difference 
in the knowledge of core and specialized vocabulary, as they are 
represented in this study, of the low group studied. This difference is 
shown by the significant differences between the mean values in three of 
the four levels of definitions given in response to core and specialized 


vocabulary. These differences represent a different pattern of knowledge 
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for both the high and the low group for core and specialized vocabulary. 
Knowledge of a core vocabulary tended to be in terms of the functional - 
conceptual with a smaller number of descriptive definitions, as hypothesized 
by Gerstein for this age group. However, knowledge of specialized vocabulary 
did not exhibit this pattern. While fewer specialized words were known 
by both groups, as exhibited by the greater number of errors for 
specialized vocabulary, the words known tended to exhibit a split between 
the: descriptive and conceptual types of definition. The high group tended 
to give conceptual definitions while the low group tended to give descriptive 
definitions, Knowledge of the two types of vocabulary appears, therefore, 
tovdtt fer ’significantthy. 
V. ERRORS MADE IN RESPONSE TO A CORE AND A 
SPECIALIZED VOCABULARY 

Feifel's research (1952) concluded that the six most common types of 
errors were: incorrect demonstration, misinterpretation, wrong definition, 
clang association, repetition without explanation, and omission. Al] 
error responses were re-classified according to Feifel's system. The 
results for each group for both core and specialized vocabulary were 
tabulated and the results converted into percentages. These results \gHe 
presented in Tables VIII and IX. 

Analysis of the Error category up to this point has indicated that 
both the highgqoup and tne low group made more errors in response to 
specialized vocabulary than in response to core vocabulary. 

The results indicate that in three of the four cases, with the 
exception of the high achiever's responses to core vocabulary, the 


omission type of error was the most common. Among the errors made by 
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the group of high achievers to core vocabulary, repetition without 
explanation was the most common type while the omission type was the 
second most common. The second most common type of error given by the 
low group in response to core vocabulary was the repetition without 
explanation type while the wrong definition type of error was the second 
most common given by both groups in response to specialized vocabulary. 
The third most common type of error given by both groups in response 
to core vocabulary was wrong definition while in response to a specialized 
vocabulary it was the repetition without explanation. Misinterpretation 
was the only other type of error that was given with any frequency. 
There were few clang association errors and no incorrect demonstration 
errors. The latter may have been a product of the nature of the words 
used in the test, or possibly the subjects were influenced by the fact 
that responses were being tape recorded and a demonstration type of 
definition did not seem suitable. 

While the results tend to indicate that the types of errors made 
in response to core and specialized vocabulary are similar, two important 
differences seem to be evident. It may be seen that for both groups 
the wrong definition type of error accounts for almost twice the 
percentage of errors for the specialized vocabulary as for the core 
vocabulary. Thus, it would appear that the problem of associating 
an incorrect concept with a word is far greater for specialized than for 
core vocabulary. In addition, it may be noted that the repetition without 
explanation type of error constitutes the largest percentage of errors made 
by the group of high achievers in response to a core vocabulary. The 
prevelance of this type of error may indicate that the better students 


have some awareness of the meanings of a large number of words which they 
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TABLE VIII 


FREQUENCY OF RESPONSES IN EACH ERROR 
CATEGORY FOR THE HIGH GROUP 


Error type Core Specialized 
f % 3 % 
Incorrect Demonstration 0 0.0 0 0.0 
Misinterpretation 7 9.6 Z| 11.9 
Wrong Definition 42 16.4 bb 34.0 
Clang Association 0 0.0 0 0.0 
Repetition Without 2S) 39. / 27 ~=15.4 
Explanation 
Omission 25 34.3 72 =40.9 
Total 73 100.0 17 30050 
Frequency 
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FREQUENCY OF RESPONSES “IN EACH ERROR 
CATEGORY FOR THE LOW GROUP 


Error Type 


Incorrect Demonstration 
Misinterpretation 
Wrong Definition 
Clang Association 


Repetition Without 
Explanation 


Omission 


Total 


TABLE IX 
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83 
cannot verbalize, possibly because of lack of instruction or practice in 
verbal communication that is precise. It also indicates a lack of 
awareness of the logical necessities of definition as a process to both 
categorize a word and differentiate it from other words. Considering 
the ability of this group of students, this may be an unnecessary lacking. 

VI. RELATIONSHIP BETWEEN QUALITATIVE LEVEL OF CORE AND SPECIALIZED 
VOCABULARY AND SEX, READING SCORE, INTELLIGENCE QUOTIENT AND AGE. 
After the definitions of each subject had been rated, the number 
of definitions of each type for both vocabularies was tabulated. Using 
Multiple Linear Regression as a basis for analysis, models were written 
which used the information concerning intelligence quotient, reading 
scores, sex and age collected for each subject as predictors of the 
qualitative level of vocabulary of the subject. Since the sample was 
composed of two groups, a high and a low group of achievers, group 
membership was held constant in each case to avoid a spuriously high 
correlation. The results are presented below. 
sex 
Russell (1954) in a study of the development of vocabulary from 
grades four to twelve stated that the results suggested the possibility 
of earlier specialization of vocabulary development of girls, but that 
no final evidence was available. The results of this study are presented 
in’ Table X. 
The results indicate that sex is a predictor only of the descriptive 
category of response for core vocabulary. In no other case was the level 


of probability significant. Therefore it would appear that sex is not a 
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TABLE X 


RELATIONSHIP BETWEEN THE QUALITATIVE LEVEL OF CORE 
AND SPECIALIZED VOCABULARY AND SEX 


Qualitative 


Category Core Specialized 
F-ratio p F-ratio p 
Descriptive 4.6676 -0357%* 1.0772 .1770 
Functional 3.8135 ~0567 0.0437 8358 
Conceptual 0.1894 6654 2.9731 .0911 
Error 0.2360 ~ 6293 0.4305 25149 


*Significant pe.05 
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85 
significant predictor of qualitative vocabulary score. 

It should be noted that no attempt has been made to equate the boys 
and the girls on the basis of intelligence, reading achievement, arithmetic 
achievement or even total numbers. The results of the vocabulary 
testing are reported but investigation is not carried further. 

Reading Score 

The relationship between the qualitative level of core vocabulary 
and reading score, when group membership is held constant, is presented 
in Table XI. It can be seen that both standardized reading test scores 
are significant predictors of the conceptual and error levels. These 
are significant at the .05 level. It would seem possible that this may 
be explained by the fact that both reading tests present questions in a 
multiple-choice format, composed of answers, usually of an abstract nature, 
and imecorrect distractors. 

The relationship between the qualitative level of specialized 
vocabulary and reading score, when group membership is held constant, 
is presented in Table XIII. It can be seen that reading score is a 
Siquitacant predictor only of #theverron category in“the case of 1one 
standardized reading test. This was significant at the .05 level. 

Table XII presents the results of an analysis of the relationship 
between the qualitative level of a core vocabulary and the results of 
two standardized reading tests when both group membership and intelligence 
quotient are held constant. It can be seen that in this case, the reading 
test score is a significant predictor only of the results of the error 
cetedory. the results are stgnificantret the .05 level. It is possible 


that reading score is no longer a significant predictor of the conceptual 
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TABLE XI 


RELATIONSHIP BETWEEN QUALITATIVE LEVEL OF 
CORE VOCABULARY AND READING SCORE 


“Qualitative ~—S California Reading Test | STEP Reading Test 
Category F-ration p F-ratio p 
Descriptive 0.1720 . 6802 0.0201 . 8880 
Functiona! 0.0380 8463 1.8084 1850 
Conceptua] 10.4531 $0022" 4.8089 10322 
Error 28.0155 -0000* 372302] 2 e0000* 


*Significant p4.05 


TABLE XII 


RELATIONSHIP BETWEEN QUALITATIVE LEVEL OF CORE 
VOCABULARY AND READING SCORE WITH INTELLIGENCE QUOTIENT CONSTANT 


Qualitative. California Reading Test STEP Reading Test 
Category F-ratio p F-ratio p 
Descriptive 1.1395 s29 12 0.6514 04239 
Functional 0.0091 9244 2.9473 0926 
Conceptual 3.4943 .0678 0.3905 05351 
Erol 16.4205 -0002* 22.8785 ~0000* 


*Significant p<.05 
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TABLE XIII 


RELATIONSHIP BETWEEN THE QUALITATIVE LEVEL OF SPECIALIZED 
VOCABULARY AND STANDARDIZED READING TEST SCORE 


Qualitative California Reading Test STEP Reading Test 


Category F-ratio p F-ratio p 
Descriptive 0.1344 7156 0.5110 ~4782 
Functional 0.0435 28357 0.2018 ~6553 
Conceptual 3.4302 .0702 0.1324 ap hW ES 
Error 4.8181 -0330* 1.9834 21655 
p<o05 
TABLE XIV 


RELATIONSHIP BETWEEN THE QUALITATIVE LEVEL OF SPECIALIZED 
VOCABULARY AND STANDARDIZED READING TEST SCORE WITH 
INTELLIGENCE QUOTIENT CONSTANT 


Qualitative California Reading Test STEP Reading Test 


Category F-ratio p F-ratio p 

Descriptive 0.2670 . 6078 0.8895 3504 
Functional 0.2683 . 6069 0.0459 8313 
Conceptua 1 1.5674 -2168 0.2435 - 6240 


Error 2.1659 a RES 0.2998 5866 
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88 
level over and above the affect of intelligence. Thus, when 
group membership and intelligence quotient are held constant, reading 
test score is not an important predictor of the qualitative level of 
core vocabulary. 

The relationship between the qualitative level of specialized 
vocabulary and reading score, when group membership and intelligence 
quotient are held constant, is presented in Table XIV. It can be 
seen that, in this case, reading score is not a significant predictor. 
It would appear that the addition of reading score to intelligence 
quotient and group membership adds little to the predictive value. 
Intelligence Quotient 

The results of an analysis of the relationship between the 
qualitative level of core and specialized vocabulary and the verbal 
and non-verbal IQ scores of the Lorge-Thorndike Intelligence Test 
are presented in Tables XV and XVI. From Table XV, it can be seen 
that non-verbal intelligence quotient is not a significant predictor 
of the qualitative level of core vocabulary. The verbal intelligence 
quotient is a significant predictor of the conceptual and error types 
of definition. .only..the-results aressignificant at the .05 level... From 
Table XVI it can be seen that neither the verbal nor non-verbal intelligence 
quotient, 1s,a significant predictor of the§qualitative’ level of a 
specialized vocabulary when group membership is held constant. It is 
possible that this finding may be explained by the similarity that exists 
between the reading test and the paper-and-pencil intelligence test but 


does not exist between the intelligence test and the arithmetic test. 
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TABLE XV 


RELATIONSHIP BETWEEN THE QUALITATIVE LEVEL OF 
CORE VOCABULARY AND INTELLIGENCE QUOTIENT 


Qualitative Verbal l.Q2 Score Non-verbal I.Q. score 


Category F=ratio p F=ratio p 
Descriptive let 13 2970 0.0005 -9831 
Functional 0.0501 .8238 0.1099 ~7417 
Conceptual 11.9679 S001 2% 0.366] 5489 
eta ele 10.1420 ~0026* 0.2058 26521 
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TABLE XVI 


RELATTONSHI® BETWEEN THE QUALITATIVE LEVEL OF 
SPECIALIZED VOCABULARY AND INTELLIGENCE QUOTIENT 


WQualitative © +« 4 £Verbal 1.0. Score = = = Non-verbal 1.0. Score 
Category F-ratio p F-ratio p 
Descriptive 0.0334 8558 1.1459 2898 
Functional 0.2584 26135 0.0453 8324 
Conceptua | 2.3465 S1324 0.7290 3974 


Error 3.3824 0724 0.0652 -7996 
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Age 

The age range of the subjects in the study was small, from 133 
months to 168 months, with a mean of 145.30 and a standard deviation 
of 7.4169. Any results must be viewed in the light of this restricted 
range. The results of analysis are presented in Table XVII. 

The results indicate that age is a significant predictor of core 
error category and specialized descriptive category only, when group 
membership is held constant. The results are significant at the .05 
level. In all other cases, the slight correlations are not statistically 
significant. 

Group Membership 

Statistical analysis using group membership is a predictor of the 
qualitative vocabulary scores of the subjects was undertaken. As stated 
in Chapter III, the two groups differed significantly, at the .05 
level, in age, verbal and non-verbal I.Q. score, reading achievement 
and achievement in mathematics. Thus, group membership represents 
a combination of variables. The results are presented in Table XVIII. 

The results indicate that group membership is significant for al] 
levels of qualitative vocabulary score for both core and specialized 
vocabulliaryewith the exception of the functional level. The results 
are significant at the .05 level. Thus, it would appear that the 
combination of variables represented by group membership is a better 
predictor of the qualitative vocabulary scores of subjects than any 
of these variables alone, that is, intelligence quotient, standardized 


reading test score, sex and age. 
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TABLE XVII 


RELATIONSHEP BETWEEN QUALITATIVE LEVEL OF 
CORE AND SPECIALIZED VOCABULARY AND AGE 


Qualitative 


Category Core Specialized 

F-ratio p F-ratio p 
Descriptive 0.2403 . 6262 4.8064 .0332% 
Functional 0.2469 26215 053953 <5B27 
Conceptual 0.6146 ~4369 0.7036 ~4057 
Error 5.1790 .0274% 2.5093 Sy) 


*S1gmiricanit<p .05 


TABLE XVIII 


RELATIONSHIP BETWEEN QUALITATIVE LEVEL OF CORE 
AND SPECIALIZED VOCABULARY AND GROUP MEMBERSHIP 


Qualitative 


Category Core Specialized 

F-ratio p Era £10 p 
Descriptive 529535 20184 10.3197 .0023* 
Functional] 0.6456 4256 0.6669 4181 
Conceptua 1 36.0113 -0000* 52.6504 .0000* 
EERO 4h. 2554 -0000* 2724731 ~0000* 


*Significant p4&05 
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Summary 
In summary it would appear that each of the variahles, reading score, 
intelligence quotient, age and sex are significant predictors of part of 
the qualitative level of core and specialized vocabulary of the subjects, 
when group membership is held constant. However, no single variable would 
seem to be as good a predictor as the combination of variables represented 


in group membership. 


VIT. ANALYSTS® OF THE LOGTEAL QUALITY OF THE DEFINITIONS 


In Chapter III an attempt was:maléito further refine Gerstein's 
categories by outlining the logical types of definitions which fell 
within the three psychological categories. This was an attempt to collate 
the logical and psychological characteristics of definitions. There were 
Six. logical types of definitions which were included under the Descriptive 
category--the Ostensive Method, Denotative Method, Implicative Method, 
Range Definition, Method of Synthesis and Differentia Only... There were 
four logical types of definitions which were included under the Functional 
category--the Manipulative Operational Definition, Implicative Method, 
"i f-clause'' Method and Set of Operations Definition. Under the conceptual 
category were included three logical types of definitions--the Synonym 
Definition, Genus Only and Definition Through Classification types. These 
are described further in Chapter III. 

The Descriptive definitions given by the high group were mainly of 
the Denotative, Differentia Only and Range Definition types in terms of 
their logical characteristics. The Denotative Method, e.g. ''pair''-''a 


pair of pants'' was most often used while the Range Definition type, e.g. 
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is hurry'! was the second most common type. Definitions 
by Differentia Only, e.g. "'rectangle''-'"'two sides are long and two 
short'', were also common. No definitions of the Ostensive Method were 
noted and very few of the Synthesis type. A small number of subjects 
used the Implicative Method almost exclusively, e.g. ‘'east''-''Montreal 
is east of here’. 

The Descriptive definitions given by the low group were very 
similar in their logical characteristics to those given by the high 
groupe. However, the Denotative Method was used more often by the low 
group while the Range Definition was used less often. 

The Functional responses of the high group were most often of the 


Set of Operations type of definitions, ce.g. ''tap''-"is the thing you turn 
to put the water on'', with a smaller number of Manipulative Operational 
Definitions. Very few "'if-clause'' definitions were given e.g., ''haste''- 
"if you went fast all the time that would be haste'', The same tendency 
was noted for a small number of people to use the Implicative Method 
almost exclusively. 

The Functional responses of the low group were most often of the 


Manipulative Operational type, e.g. ''zero!''-"' 


in some numbers you use 

zero for a place holder’ with a smaller number of Set of Operations 

Definitions. Few 'if-clause'' definitions were given and a small 

number of people used the Implicate Method & fining almost exclusively. 
The Conceptual responses of the high group were more often of the 


Genus Only and Synonym Unmodified types than of the Synonym Modified 


or Classification types in terms of their logical characteristics. Both 
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the Synonym Only, e.g. ''gown'' - ''a dress'', and Genus Only types of 
definition e.g. ''diamond'' - "a jewel'', attempt to classify the term but 
make no attempt to differentiate it from other members of the class. 
The Synonym Modified, e.g. "'roar'' - "a loud growl'', and particularly the 
Classification type of definition, e.g. "orange! - "'a type of citrus fruit 
sweeter than a lemon'', attempt not only to classify the term but also 
to differentiate it from similar terms. As a result definitions of the 
Synonym Unmodified and Genus Only variety are not as logically sound as 
the Synonym Modified and Classification types of definitions. These 
results may indicate a lack of awareness of the logical criteria for 
definition on the part of the high group. 

The Conceptual responses of the low group were in general of the 
Synonym Unmodified and Genus Only types and the comments made for the 
high group generally apply to the low group. There was, however, a 
slightly smaller proportion of Synonym Modified and Classification type 
responses for the low group. 

In summary, a number of conclusions seem evident. The responses 
of both the high and the low group were remarkably similar in terms of 
their logical characteristics. Only at the functional level did the 
two groups show a difference in the logical characteristics of their 
definitions, the high group giving the Set of Operations type of definition 
and the low group the Manipulative Operational type of definition. Previous 
analysis of the groups revealed that they differed significantly in terms 
of ability and achievement in other areas. It is surprising therefore 
tpaueuney asa not difier tm terms of theslogical characteristics of their 


definitions. This conclusion may be the result of a small sample or it 
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could indicate that both groups have received little training in the 
process of definitions and the superior group has not yet reached its 
potential. 

In addition, a number of subjects were noted who defined almost 
exclusively by the Implicative Method. A smaller number of subjects 
defined almost exclusively by one word definitions which appeared to 
be definitions by association e.g. "high"="up''; ''temperature!''-"hot". 

Many of these were of the Range type of definition. While the percentage 
of the subjects who restricted themselves to either of these types of 
definition was small, they were evident. This type of subject might 


profit greatly from instruction in.the process of defining. 


VIII SUMMARY 


This chapter;has presented the results of the investigation. The 
performance of both groups on a test of core vocabulary was analyzed as 
was the performance of the groups on a test of specialized vocabulary. 

A comparison was made of the responses given by the high group to core 

and specialized vocabulary. A similiar type of analysis was carried 

out for the low group. The types of errors made in response to core and 
specialized vocabulary were discussed. Performance on a test of core 

and specialized vocabulary was related to sex, reading score, intelligence 
quotient and age. A brief analysis was made of the logical quality of the 
definitions given by both groups in response to core and specialized 


vocabulary. 
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CHAPTER V 


SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS 


The present study was designed to investigate the general hypothesis 
that there is a significant difference between the knowledge of core and 
specialized mathematics vocabulary, as they are defined in this study, 
among grade six students. 

The sample for the “study consisted of "fifty grade six students who 
attended two of the Edmonton public schools during the school year 1966-67. 
Twenty-five had received a percentile rank of seventy-five or better on 
tne Seeing Through Arithmetic Vest, grade six level, administered throughout 
the system and twenty-five had received a percentile rank of twenty-five 
Or lower on the same examination. The results for the Lorge-Thorndike 
Daten roences tests form A, level 3, the ecaiiionnia Keading lest, nor.y, 
and the STEP, reading section, form 4A were recorded for each subject 
together with his age in months and his sex, 

The results of an anatysis of the significance of the difference 
between the means for the high and the low groups’ on the Lorge-Thorndike 
Invelligeyce festps the California Reading Test, the STEP, reading section 
as well as age in months and sex indicated that the two groups differed 
significantly; at the .05 level, on each of these variables, with the 
exception of sex. 

A sixty word vocabulary test, designed specifically for use in this 
study, was given to each subject individually. The test was composed 
of thirty core and thirty specialized words. All verbatim responses 


were recorded, transcribed and qualitatively analyzed using the scale 
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hypothesized by Gerstein (1949). According to this scale each correct 
response was placed in one of three categories--Descriptive, Functional 
or Conceptual category. Incorrect responses were placed in the Error 
category. All responses.in the Error category were further classified 
according to the findings of research by Feifel (1952) concerning the 
most common types of errors. 

The means and standard deviations for each category of definition 
for both types of vocabulary and both groups were calculated. Statistical 
analysis by means of ''t'' tests of the significance of the difference 
between the means was undertaken. In addition, Multiple Linear Regression 
was used to investigate the significance of each of the variables as 
predictors of the qualitative level of vocabulary responses. An analysis 
was undertaken of the types of errors most commonly given in response 
to core and specialized vocabulary along with a brief analysis of the logical 
Gua ive1essor, tne defini c10ns. 

In the present chapter the findings are presented in summary form 
and general conclusions are drawn. A discussion of the specific 
limitations of the findings is followed by a discussion of possible 


implications and recommendations for further research. 


Le SUMMARY OF FINDINGS 


1. Both the high group and the low group exhibited a preponderance 
of definitions at the functional-conceptual level when dealing with core 
vocabulary. 


2. The responses of the high group to a specialized vocabulary 
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were primarily of the conceptual type with a smaller number of descriptive 
definitions and very few functional responses. The responses of the low 
group to specialized vocabulary were primarily of the descriptive variety 
with a smaller number of conceptual definitions and very few functional responses. 

3. A comparison of the responses given by the high group to core 
and specialized vocabulary indicated that the high group gave the descriptive 
type of response more often to specialized vocabulary than to core 
vocabulary, the functional type of response more often to core vocabulary 
than to specialized vocabulary, and the error type of response more often 
to specialized than to core vocabulary. The difference between the mean 
number of conceptual responses was not significant. In all cases px.05 
was the level of significance. 

4, A comparison of the responses given by the low group to core 
and specialized vocabulary indicated that the low group gave the 
descriptive type of response more often for specialized than for core 
vocabulary, the functional type of response more often for core vocabulary 
than for specialized vocabulary, and the error type of response more often 
for specialized than for core vocabulary. The difference between the 
mean number of conceptual responses was not significant. 

5. The most common types of errors were the omission, repetition 
without explanation and wrong definition types of errors. There were 
few clang and no incorrect demonstration errors. In general, the types 
of errors were similiar for both groups. 

6. Sex differences in the qualitative level of core and specialized 
vocabulary knowledge were not found to be significant when group membership 


was held constant. 
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7~ Reading score was a significant predictor only of the conceptual 

and error categories of responses to a core vocabulary when group member- 
ship was held constant. 

8. Verbal I.Q. was a significant predictor only of the conceptual 
and error categories of responses to a core vocabulary when group 
membership was held constant. Non-verbal I.Q. was not a significant 
predictor of the qualitative vocabulary score of either a core or a 
specialized vocabulary when group membership was held constant. 

9. Age was a significant predictor only of the error type 
of responses given to a core vocabulary and the descriptive type of 
response given to a specialized vocabulary when group membership was held 
constant. 

10. An analysis of the logical qualities ofi the definitions given 
in response to a core and a specialized vocabulary failed to reveal 
Significant differences in the logical quality of the definitions given 


by the high group and the low group. 
II. GENERAL CONCLUSIONS 


The results of the study indicated that the knowledge of core 
vocabulary of both the high and the low groups tended to be in terms 
of the functional-conceptual. This is in agreement with the hypothesis 
of Gerstein (1949) that the conceptual level is well established by age 
eleven, and the research of Russell and Saadeh (1962) which revealed a 
majority of functional-conceptual choices at the grade six level. However, 
knowledge of specialized vocabulary did not exhibit bhis pattern. There 
was a split between the descriptive and conceptual types of responses. 


The low group had a majority of descriptive responses while the high group 


"¢ . ] 
aoe : — r 


sdb ony ya *0 hao acitai hen ‘dasa tetagte s jan fs? ir. 
ra . * - 2 : ¥ 4 1 % b 
quan caw vieiudeedy S1d2, & OF ikeanDges “io es trope 3 vo 
\ Me 
er) 


7) q wn. 


dueeViviota 8 ten Saw) WP.l | advevengl <ineteron bled eam qhdere amon 


a 
ye 
u 
— 


” 7 

; 8 _ ‘ 4 

. “®i5e e400 ¢ Sediie Jo.etose. wapludgooy ovites tl aap edt Foe 
a a ES : , Z ; 7 


onl i ; d a A < ri % i é 
—_ Joatengs ier: 2 ew. gira vadmem quer cody vieludsoov: bes 


- , 
oes ¢ LU 7 
A 


ee Ec w1is ont to yiein setttbeng icpoTilaghe.e sewrepk .& 
2 7 °4 bad 


cod _ a, vi rs Z a 2 ' : 7 an. 
‘ jo ogy? evide i tmee of i Bre San hinigeuv.e385 46 ‘oO? oa 


7 
7 * 4 . 5 ; - ; 
sil 2 iw. ite ta diva Guerre?! oadw v1 Gs qeoov bec;y bet 2s0h2 8 oO 7 navipo on y295% 

- : } ; < o 
; ; " e 
= be «20e72 
' i me ft , . é 7 . : -.- 
feviy enelstniteb ode Rw sehlileup: fea tye! add to eheylane oh 0! 


7 i” i novext Gt batia? Lda aiche bastie? ‘S34 8 bos eco © of senogeeyinl 


' « 


a its 


. 
eavig ahott initeb od tu wits ne Larée 0)" ord ei asanaie Ve snsoith 


: aoe tl “30 np Adal avd tine Ryo dotd.ee - 
\ atts iM 7 ’ | ‘i | | : , : 
|e } ; — * ae te ; 

ca A a [> yn BU JOMGS JARAAD, « <i te ‘ 5 ; 


7 a9 whe - i / ~ : + 
eh oe oul 7 ¢ 7 4 a 
ore aA NL —. ' ~1 E é. i , F sa 
: : - i ‘ ” 
Sp (ia 2 i ees 


od «J 4 = ‘ ‘ ° = 
=a 03 Yo -Boheilw om! acide fe": bates fn i ¥buae ofa. To" ovaniueas ott 
a .  e  oe Ri: 
aeet at ad Oy il tad RUSTE, wut sry bad dp an pea jad yo wnat 


ey ie : a -_ 
Ade sil Hate arama amaeves -t af “ete? | Tsu tgennon= hemor sabe 


ies Hire tdargy Kieub: at. Satie isu sqaznee: ota sia: an 


+ 


‘boise dart lw (a0) dabest bnw Veeeus achat, ‘ads < 


yg i ' ’ ar 7 
‘ a! lava wiz bare a4 6 ano Fork premmersecce MA 
. 


a. Saat, Sanit vidialan din bine yrdivdiayey bogi te oe one % ; " 


EES alee Hee dace ad bie thc eee err 


100 
had a majority of conceptual responses. There were very few functional 
responses. These findings for the specialized vocabulary are not in 
agreement with Gerstein's hypothesis. They appear to indicate that there 
was a qualitative difference in both groups! knowledge of core and 
specialized vocabulary as they have been defined in this study. 

The findings indicated that both groups differed significantly in 
three of the four qualitative levels when knowledge of core and specialized 
vocabulary was compared. For both groups the pattern of knowledge was 
similar; more functional definitions were given in response to core 
vocabulary while more descriptive and error responses were given in response 
to specialized vocabulary. The difference in the mean number of conceptual 
definitions was not significant. These differences appear to indicate that 
there was a qualitative difference in the knowledge of core and specialized 
vocabulary, as they have been defined in this study, of both groups. This 
conclusion tends to be in agreement with Russell (1954) who indicated 
the possibility of specific development of the specialized vocabularies. 

While a number of variables, such as reading score and verbal 
I.Q. were successful in predicting part of the qualitative level of the 
vocabulary responses, the findings appear to indicate that a combination 
of variables, in the form of group membership, was the best predictor of 
the qualitative level of vocabulary responses. Standardized reading test 
score and verbal intelligence quotient were significant predictors of the 
conceptual and error responses to core vocabulary. This may indicate the 
existence of a common factor in these three types of tests. 

A brief analysis of the logical quality of the definitions given 
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quality of the responses given by the high and the low groups. In the 
light of the differing abilities and achievements of the two groups 


in other areas, this result-is surprising. 
TIE. IMPLICATIONS 


The results of a study of this nature would seem to be of interest 
to those designing curricula for reading. Reading courses in the upper 
elementary school appear to have assumed that the skills taught in the 
prescribed period would transfer to other reading tasks, even though 
the bulk of reading materials are of the narrative type. If the child's 
knowledge of core and specialized vocabulary differs, as this study 
indicates, this assumption of transferability should be reconsidered. 
It may be necessary to include in a well-balanced reading program 
a variety of materials which may require specific reading techniques, 
of which specific vocabulary development may be a part. Another 
alternative may be to include as part of the reading program a series 
of activities designed to teach the young reader not only more word 
meanings but also more about the nature of word meaning. This type of 
understanding may prove to be more transferable to other reading situations. 

For the reading teacher in the classroom, the possibility of 
qualitative differences in the knowledge of core and specialized vocabularies 
onthe part of her students means that she can no longer assume that a 
child’isiready, to readin: «the» content areas or a content area on the 
basis of general reading examinations which test only core vocabulary. 
Russell (1957) has stated that: 


more diagnostic tests in terms of subject-matter 
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areas and different vocabulary achievements ere 

needed for thorough study of children's vocabularies 

Gpae3 72). 

The results of the study and particularly of the brief analysis 

of the logical quality of the definitions, seem to indicate the necessity 
of providing more instruction in the process of definition. A greater 
understanding of the logical criteria of definition may foster in the 
student a more rigorous attitude towards the use of language. This 
more rigorous attitude might not only have beneficial effects upon the 


students ability to communicate but may also aid in improving the students 


ability to use language in thinking. 


TVs UIMDTATEONS 


The results of this study should be considered in the light of 
certain limitations inherent in its design. One of these limitations 
concerns the process of qualitative analysis as a means of analyzing 
vocabulary responses. Although the investigator has attempted to make 
the categories used in the study as explicit as possible, no classification 
system can cover all variety of responses and some subjectivity in scoring 
is inevitable. While reliability studies indicated that this subjectivity 
was not sufficient to change the major findings of the investigation, the 
accuracy of the analysis would be improved if the categories became more 
explicit. In addition, while it appears that the Gerstein method of 
classifying verbal responses is in accord with the bulk of research 
available to date, it is possible that a more valid method of categorizing 
responses will evolve as research on verbal concepts continues. 


Teas abso possible that the process of defining is in part a 
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Function of the stimulus word. As indicated earlier, certain words 
leant themselves to certain methods of definition. Further research 
in this area may indicate that the nature of the stimulus word will 
have to be taken into consideration when classifying definitions. 

The task of verbal definition of words in isolation represents 
only one aspect of word knowledge. Both Courtney, bucknam and Durrel] 
(1946) and Hurlbert (1954) have indicated that the tasks of verhal recall 
and recognition of a correct definition are in some ways dissimiliar. 
It would seem possible, therefore, that the results would benefit 


from verification using another method of testing. 


Ve. SUGGESTIONS FOR FURTHER RESEARCH 


As a result of the study, the need fer research in the following 
areas seem evident. 

1. There is a need for the results of this study to be verified 
with a larger random sample of subjects and with different specialized 
vocabularies. 

2. There is a need for the investigation of the relationship 
between children's knowledge of core and specialized vocabulary by 
means of other verbal tasks. These might take the form of recognition 
type tasks or tasks involving the knowledge of the meanings of terms 
in context. 

3. There is a need for the refinement of the method of qualitative 
analysis of verbal definitions. This refinement may take two forms. 
There is a need for a more valid classification scale which might result 


from research into the development of verbal concepts. There is a need 
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for a more reliable scale which might result from attempts to describe 
more completely and explicitly the categories of the best scale available 
at the time. 

4, There is a need for an analysis of the verbal definitions 
of elementary school children in terms of the logical criteria of 
the process of definition. This might take the form of a developmental 
study or a comparison of high and low groups at one grade level. 

5. It would appear that there is a need for an analysis of verbal 
definitions in relation to the nature of the verbal stimulus and the 
referents for which they stand. 

6. There is a need for further research on the relationship 
between concrete and abstract verbal concepts and specific reading 


comprehension skills. 
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20. 


Note: 


orange 


cubic* 


triangle* 


pair’ 


rectangle* 
geometry* 
altitude 


ki lograms* 


plus* 
juggler 
hastily 
east* 
expensive 
puddle 
straw 
sad 

be low* 
divisor* 
depth* 


tap 


25. 
26%. 


27. 


356 


39. 
KO, 


southward* 
measurement* 
devout 


comedy 


> diamond 


gown 
skil] 
lucky 
brunette 
Mars 


thirteen* 


paral lelograms* 


zero* 
diameter* 
unseen 
liters* 
metric* 
roar 
brief 


pictograph* 


56. 


60. 


116 
envelope 
calendar* 
eyelash 
give 
quotient* 
muzzle 
scorch 
forbid 
temperature* 
aloud 
lowest* 
high 
fant tines 
graphs* 
lecture 
ambitious 
Flat* 
haste 
seven* 


circular* 


Specialized vocabulary words are marked by an asterik (*). 
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APPENDIX B 


SELECTED EXAMPLES OF 
ORAL RESPONSES 
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ORANGE 
Descriptive 
Ptista soundiball. 
Functiona | 
Something that you eat. 


Conceptual 


Aeypes Opecttrus ffrrutts 
A color that is darker than yellow. 


CUBIC 


Descriptive 


A blocks; a building. 
A cube of ice, 


Functional 

Used in volume. 
Conceptua | 

A kind of measurement. 
EEWOW 


A squares 


It's like a foot, it's all square the same size all over. 


TRIANGLE 


Descriptive 


It has three corners; It has three sides. 


Functiona | 
Something you can play in an orchestra. 


Conceptual 


A three-sided figure. 
An instrument. 


Ele(rolr 


A rectangular shape. 
A square. 
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PAER 

Descriptive 
A pair of pants. 
Conceptua | 
A group of two; A couple. 
sulaale 
Pirerc piece Of fruit you eat. 

REETANGLE 
Descriptive 
Is a box which has two longer sides and two shorter 
Functional 
Is something that you use in arithmetic. 
Conceptua | 
A four sided figure; A plane figure. 
Error 
A three cornered thing. 

GEOMETRY 
Descriptive 
Sort of like arithmetic. 
Functional 
The measurement of figures. 
Conceptua | 
A branch of mathematics consisting of the shapes. 
aioe 


The study of land. 
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AGT TU E 


Descriptive 


How high up you are. 
Like aplane flies in the sky, loses or gains aititude. 


Functional 
Measuring a distance above the earth. 
Conceptual 
The height of something, sometimes from sea level. 
estou 
A line running across the earth. 

KILOGRAM 
Descriptive 
A measure of wheat or grain or things like that. 
Functional 
A means of measuring a quantity. 
Conceptua | 
A measure of quantity. 
eee 
Electricity. 

PEUS 

Descriptive 
A sign to add something. 
Functional 
When you add something. 


Conceptua | 


An arithmetic statement. 
Addition. 
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lavas 
When you plus something. 

JUGGLER 
Descriptive 
A person who throws things around. 
Functional 
Something you do, like throwing things up in the air. 
Conceptual 
A performer, maybe in a circus. 
EEO 
Somebody that is slow. 

HASTILY 
Descriptive 
Can't wait. 
Functional 
To hurry. 
Conceptua | 
Quickly; rapidly done. 
Ebeet 
To have poor judgement. 

EAST 


Descriptive 


Montreal is east of here. 


Conceptual 


A direction. 
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EXPENSIVE 
Vescriplive 
Lots of money. 
Functional 
Taking a lot of money to pay for it. 
Conceptual 
Worth quite a bit; opposite of cheap. 

PUDDLE 


Descriptive 


Water out in the street. 
Conceptua | 
Small pool of water. 
Bare 
It's a certain type of dog. 
STRAW 
Desenrptive 
Sort of like wheat or something. 
Functional 
Something that youcdrink out of. 


Conceptua | 


A dried plant. 
A narrow tube. 


SAD 
Descriptive 
When a boy gets hurt he is very sad. 
Functional 


When you are feeling very glum. 
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Conceptual] 


An expression; an emotion. 
Depressed feelings. 


Error 
To be sad. 
BELOW 
Descriptive 
Peplacesslaguess. 
Functional 
To go down. 
Conceptua | 
Under; underneath. 
hide 
Something that is below you. 


DIVISOR 


Uescriptive 
When you divide a fraction, the little one is called the divisor. 
Functiona] 
The thing which you divide by. 
Conceptua | 
The number that you divide into another number. 
Eon 
Something which is being divided. 
DEPTH 


Descriptive 


Something below sea level. 


Moetyie © 


i= 


- “see tefh ofl bet fis2 A A syitit od fot eT a 


Uv i 4 ‘ “g 
ae - . a | if me ae 
- r j 5 [ 7 oa 
ar hae ‘ — Ai = f 
a ~ . ‘a bs > “ies : : 
» 2 a . : ; otdw ore 
et, aA ic ‘Tat cbt ch aii dw grit 
7 7 a : . 2 f oa" } = Vs 7 
“a 7 “ _ . hh. spat +! oa 
yaa : tive A PI ee 
- sISdinin weet Pone ONnt SUTY Ploy, T.7 
; = i md : : a),¢ : “a | 
ee tn ae ¥ . | .S 7 
i” * a tC ) : 
= Se tal i | 
ne ! ladle 
_ 5 


Functional 
When you're way below the mountains you're in depth. 
Conceptual 
Distance downward. 
Pagel 
Something in the middle. 
TAP 
Descriptive 
Tap somebody on the shoulder. 
Functional 


Tomy ca vignt ly. 
Is the thing you turn on to put thevwater on. 


Conceptual 

Wate spout. 

A noise. 

A soft knogk. 

eae 

Pisesort.lof like to knock real hard. 
SOUTHWARD 

Descriptive 

A car can go southward or a ship can go southward. 

Functional 

A direction that is to go. 

Conceptual 

A direction. 
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MEASUREMENT 
Descriptive 
The numbers that are taken when something is measured. 
Functional 
To take the width or distance of something. 
Conceptua | 
A form of taking things or record weight, size or this type of thing. 
Error 
A piece or particle of something. 
DEVOUT 
Conceptua] 
Retigious 
ERpOR 
Giving all you have. 
COMEDY 
Descriptive 
Something that is on T.\V. 
Functional 
Something that makes you laugh. 


Conceptua] 


Entertainment. 
Something hilarious. 


DIAMOND 
Descriptive 
Something on a ring. 
Functional 


Valuable. 
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Conceptua | 


A jewel, a gem; a precious stone. 
GOWN 

Functional 
Something you wear. 
Conceptual 
A type of cloaks a dress. 
eidaals 
A noise. 

SHG ELE 
Descriptive 
Something that someone has, comes naturally. 
Functional 
Something you are able to do well. 
Conceptua] 
Ability to do something. 
EV@or 
When you have lots of skill. 

LUCKY 
Descriptive 
Something that happens, like a miracle. 
Functional 
To win something. 


Conceptua | 


Something fortunate; really a form of coincidence. 
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Unlucky. 
BRUNETTE 


Descriptive 


Hair. 
Conceptual 
A brownish color. 
ERnOn 
A person that's brown. 
MARS 


Descriptive 


Something out of the world. 
Conceptual 
A planet. 
THIRTEEN 


Descriptive 


Beginning of teenagers. 
Conceptua | 
A numbers; a numeral. 
PARALLELOGRAM 


Descriptive 


It has four sides and they are parallel. 


Conceptual 


A figure, a kind of shape having four sides, two of which are parallel 
with each other and another two with each other. 


Epps 


A many sided figure. 
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ZERO 
Descriptive 
A circle with nothing inside it. 
Functional 
In some numbers you use a zero for a‘place holder. 
Conceptual 
A number meaning nothing. 
EEEOn 
A negative. 
DIAMETER 


Descriptive 


A line. 
Conceptua | 
Distance across a sphere through the middle. 
EBEON 
The distance around. 
UNS EEN 
Descriptive 
Somebody that you have not seen before. 
Functional 
You didn't see it. 
Conceptual 
Not visible to you. 
CiRER 


Conceptua] 


A form of measurement. 
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Mother cat has litters of kittens. 
To litter something in the street. 


PE On C 


Descriptive 


A math word. 
Conceptual 
A type of measurement. 
ETEOr 
A shape. 
ROAR 
Descriptive 
Like the roar of an engine or a lion. 
Functional 
To make a loud noise. 
Conceptua | 
A loud noise; a loud growl; a loud sound. 
BRIEF 
Descriptive 
A short paragraph in a story. 
Functional 
Something that goes on just for armoment. 


Conceptua | 


Very shorts; a short period of time. 


PI CTOGRAPH 


Conceptual 


A diagram. 
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EREOD 
Restoryttold with pictures, 
ENVELOPE 
Descriptive 
A piece of paper. 
Functiona |] 
A thing used for mailing letters. 
Conceptua | 
Paper enclosures in which you may put a letter. 
CALENDAR 
Descriptive 
Something with the days and weeks on it. 
Functional 
What we keep track of days with. 
Conceptua | 
A record of days and months or years. 
iidaele 
A round shape. 
EYELASH 
Descriptive 
Something that is long and is on your eye. 
Functiona] 
They keep dust and dirt out of your eye. 


Conceptual 


The hair on the eyeball. 
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GIVE 

Descriptive 
To give somebody a candy. 
Functional 
Something like hand it to someone. 
Conceptua | 
An action by which somebody else receives from you. 
EEnon 
To take. 

QUOTIENT 


Descriptive 


A number. 
Conceptua | 
The answer when you divide. 
EEGOU 
To say what someone else has said. 
MUZZEE 
Functional 
Something you put over a dog's mouth and it can't bite then. 
Conceptual 
The front part of something, as of a gun. 
Lagole 
To have lots of muscle. 
SCORCH 


Descriptive 


Something like a fire. 
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Functional 
To burn. 
Conceptua | 
Siightlysburnt. 
SRROE 
Keep score of things. 

FORBID 
Descriptive 
Somewhere where you shouldn't go. 
Functional 
To tell not to dos 
Error 
To not want something. 

TEMPERATURE 

Descriptive 
It the sain-is hot:or cold*or something. 
Functional 
It tells you what it is going to be like out. 
Conceptua | 
The degree of warmth or coldness. 

ALOUD 
Descriptive 
Yelling. 
Functional 
To say something with everyone hearing. 
aden 


Opposite of forbid. 
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LOWEST 
Descriptive 
Is, for instance, the lowest part of aswimming pool that is deep. 
Functional 
When you are the lowest mark in a test. 
Conceptua | 
The farthest down part of anything. 
EEDE 
A low point. 

HIGH 
Descriptive 
Like im a high rope. 
Functional 
You jumped high. 
Conceptua | 
Is a rather elevated position. 
EEEOR 
When something is high. 

Rik tH 


Descriptive 


A grade you come out of when you go into six. 
Conceptua] 

A measurement but shows in sequence. 

Esror 


Theresare: fiftyidiffehent geometric shapes. 
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Descriptive 


A paper with something giving measures of the temperature or 


Functional 

To record things. 
Conceptua] 
Agcharts 


Error 


He grabs it out of your hand. 


Functional 

To giveua talk on. 
Conceptua | 

A talk; a speech. 
Ener 


Something like an election. 


Descriptive 
Se AUREY « 


Functional 


GRAPH 


LECTURE 


AMBITIOUS 


To want to go ahead and do something. 


Conceptua] 


Industrious; eager to do things. 


Eqnor 


To be frustrated or something. 
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Descrpptive 
Laid down like a pancake. 
Conceptua | 
A smooth surface. 
iddaly 
Opposite of flat. 
HASTE 
Descriptive 
Movement. 


Functional 


forgo quickly. 
Conceptua | 
Quickly; rapidly. 
SEOn 
Not to like. 
SEVEN 


Descriptive 


How old you might be. 


Conceptual 


An uneven number. 


CIRCULAR 


Descriptive 


Like the top of @ can is circular. 


Conceptual 
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ERROR 


His blood is very circular. 
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